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(57) Abstract 

The present invention relates to light polarisers, to devices for displaying information and comprising such polarisers and, more 
precisely, to a liquid crystal display (LCD) element. This invention can be used in flat liquid crystal displays, including the projection-type- 
ones, as well as in lighting fixtures, in optical modulators, in matrix systems for light modulation, etc. In order to produce a polariser and 
a LCD element comprising such a polariser, this invention uses at least one birefringent layer with anisotropic absorption, wherein said 
layer exhibits at least one refraction index which increases together with the wavelength of the light to be polarised, said layer having more 
precisely an abnormal dispersion. It is thus possible to produce dichroic- or interference- type polarisers and to provide for the practically 
complete conversion of the energy from a non-polarised radiation source into polarised radiation. The above-mentioned characteristics of 
this polariser, which comprises a birefringent layer with anisotropic absorption and has an abnormal dispersion, enable Che production of a 
colour or monochromic LCD element which has a higher luminosity, an increased colour saturation as well as good angular characteristics 
and which is free from umbra. ( 



(57)Pett>epaT VJ f 

H3o6percHHe othochtca k nojiHpH33TopaM CBera h ycTpoHCTBaw oto6 pax e m hh HH{j>opMauHH Ha hx ochobc b 

MaCTHOCTH, K XHflKOKpKCTEJUIHHCCKOMy HHflUKaTOpHOMy (2KKH) 3JieMeHTy t H MOXCT 6bITb ncno/ib30BaHo B IU10CKHX 

xHflKOKpHcrajLriHMecKHX nHcnneflx, b tom MHcne npoeKUHOHHoro THna, ocBCTHTeJibHOH annapaiype, orrnwecKHx mo- 
flyjwTOpax, MarrpHMHux CHcrcMax cbctoboh MOAyjiaiiHH h T.n. 

npH H3roTOBJieHHH nojiapH3aTOpa h KKH aneMeHTa Ha ero ocHOBe Hcno^b3yercji no KpaHHeii Mepe o/uw HBynyMe- 
npeJiovuiHioiUHH aHH3orponHO nonnomaioiUHH cnofi, KOTOpuft HMeer no KpaHHeii Mepe oahh noica3aTeJib npenoMJie- 
hh5j ? B03pacraiomHH npH yBe/mneHMH zwHHbi BOJiHbi nonflpH3yeMoro CBera, To-ecrb aHOMajibHyio iiHcnepCHio, mto nos- 
BOJiaeT co3iiaTb nojwpH3aTopbi kbk nnxpoHMnoro t TaK h MHTCp4>cpcHunoHHoro THnoB, a Taxxe o6ecneHHTb npeBpa- 
meHHe b nonapH30BaHHoe H3JiyneHHe npaKTHH ecK h Been anepmji hctomhhk8 HenoruapH30BaHHoro H3JiyMeHna. 

HepeHHCJienHbie Bbiuie ocoSeHHOcru 3aaBJi5ieMoro ncwapH3aTOpa Ha ocHoee flBynynenpejiOMjiflioiuero aHH30- 
TponHO noniomaioiiiero cnoa c aHOManbHOH AHcnepcneH no3BO/iaer co3Aarb icax ubcthom, TaK h m ohoxdomhuh 

XKH 3JICMCHT, C nOBblUieHHOH JIpOCTbK), UBeTOBOH HaCbIIlieHHOCTbK>, XOpOUIHMH yniOBbIMM xapaKTepHCTHKaMH H OT- 

cyrcTBHeM renew. 



HCKJEOHHTEJIbHO flJIH IJEJIEft HH*I>OPMAIJHH 



Koabi, Hcno^BayeMue jyui o6o3HaneHHH crpaH-^jienoB PCT Ha nrryjitHMx jmcrax 6ponnop, b kotopmx ny6jm- 
KyiOTca Mesc^yHapOAHbie 3hhbkh b cootbgtctbhh c PCT. 
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nOJUlPH3ATOP H miff^OKPHCTAJimiHECKim HH^HKATOPHLIM 3JIEMEHT 
OoJiaci b tcxhhkh; 

H3o6pereHHe othochtch k onraice, b hscthocth k nojiapimTopaM CBera h k 
>KHAKOKpMCTajuiHHecKOMy HH^HKaTopHOMy 3jieMeHTy Ha ero ochobc 

Iloji^pH3aTop CBera, npeo6pa3yiomHH ecTecTBehHbiM cbct b noji^pM30BaHHbiH, m 

^KMAKOKpHCTaJIJlHHeCKHM HHflHKaTOpHblH (>KKH) 3JTeMCHT Ha ero OCHOBe ABJIfllOTCfl OOTHM H3 
HeOOXOflHMblX 3JieMeHTOB COBpeMeHHblX yCTpOHCTB OTo6pa>KeHHH HHcJ)opMamiM Ha JKH.ZJKHX 

KpucTajiJiax QKK), CHcreMax kohtpojih h cbctoboh 6jiokhpobkh. 
ypoeetib TexHHKM: 

Hcnojib3yeMbie b HacToamee BpeM* nojiapH3aTopbi npeacTaB.naiOT co6oh njieHKH 
opweHTHpo BaHHyto oAHOOCHbiM pacT^>KeHHeM nojiHMepHyio njieHKy, OKpauieHHyio b Macce 
opraHHMecKHMH KpacHTejiHMH hjih coeAHHeHM^MM Hoaa. B KanecTBe nojiHMepa ncnoJib3yiOT b 
ochobhom nojiHBHHHJTOBbifi cnHpT (ITBC) [cm. HanpHMep, U.S. Patent No 5,007,942 (1991)]. 

I"loJiHpn3aTopbr Ha ochobc I1BC, OKpameHHoro ho^om, hmciot BbicoKHe nojiflpraaijHOHHbie _ 

XapaKTepHCTHKH H HaXOflHT UIHpOKOe npHMCHeHHe B npOH3BOflCTBe >KHflKOKpHCTaJIJIHHeCKHX 
HHAHKaTOpOB RJIX 3KpaHOB, HaCOB, KajIbKyjIflTOpOB, nepCOHaJlbHblX KOMnbiOTepOB HT.n, 

B TO )Ke BpeMH BblCOKa^ CTOHMOCTb H HH3Kafl TepMOCTOHKOCTb nOJIHpH3aTOpOB Ha OCHOBe 
ITBC He n03B0J15HOT npHMeH^Tb MX B npOH3BOflCTBe TOBapOB MaccoBoro noTpeojieHHH, B 
HaCTHOCTH npH H3rOTOBJieHHH MHOrOCJIOHHblX CTeKOJl H niieHOK flJIH aBT0M06HJIbH0H 

npOMbiuiJieHHOCTH, crpoHTejibCTBa h apxaTeicrypbi. 3to b cboio onepeab CTHMyjinpyeT 

pa3pa60TKy HOBblX THnOB IIOJIflpH3aTOpOB. 

H3BecTeH nojwpH3aTOp, npeacTaBJWiomHH co6oh nojmorncKy c HaHeceHHbiM Ha Hee 
MOJieKyjfiHpHO opHeHTHpoBaHHbiM cjioeM AHxpoHHHoro KpacHTe™, cnoco6Horo K 
o6pa30BaHHio HeMaTHHecKofl 4)a3bi [U:S.Patent No 2,544,6593 (1951) h naT. -flnoHHH 1- 
183602 (A) (1989)]. 

YKa3aHHbiH nojiHpH3aTop HMeeT 6ojiee BbicoKyw TepMOCTOHKOCTb no cpaBHeraio c 

nOJlHpM3aTOpOM Ha OCHOBe nOJIHBHHHJIOBOrO CIIHpTa, nOCKOJIbKy MOJieKyjIHpHO 

opHeHTHpOBaHHan njitnica KpacHTejm oGjia^aeT bbicokoh TepMOcra6HJibHOCTbK) h Moacer 6brrb 
c(|)opMHpoBaHa HaTaKHx ctohkhx MaTepHanax kaK, HanpHMep, creKJio. 
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K HHCJiy HeflOCTaTKOB nojmpH3aTopa no U.S. Patent No 2,544,6593 h IlaT. -Hiiohhh 1-183602 
(A) cjieayeT othccth npexcae Bcero h e^o craTo h Hy io nojmpH3yiomyK) cnoco6HOCTb h 

HeBblCOKHH KOHTpaCT. 

Bojiee BbicoKMMH nojiMpw3auMOHHbiM xapaKTcpacTHKaMH o6jiaaaeT noji«pn3aTop [3aaBKa 
PCT WO 94/28073 (1994)], npeacTaBJifliomHH co6oh nofljio>KKy c HaHeceHHofi Ha Hee tohkoh 
ruieHKofi TOJimHHOH 0.1-1.5 mkm MOJieKyjmpHo ynOpswoneHHoro cjioh BOflopacTBGOHMbix 
KpacHTejiew, npeacTaBjmiomHx co6om cyjib<J)OKHCJioTbi hjih hx HeopraHHnecKHe cojim a30- h 
noJiHUHKjiHMecKHX coeflHHeHHH hjih hx cmcch o6mefi (J)0pMyJIbI (I): 

{XpoMoreH} (S0 3 M) lw n*e: XpoivipreH - xpOMO^opHaa cHcreMa KpacHTeji*; M - H + , Li + , Na + 3 
K + , Cs + > NH 4 + ; KOTopbie cnoco6Hbi k o6pa30BaHHio cTaonjibHofi jiHOTponHOH 

>KH/JKO KpHCTaJlJTHMeCKOH (J)a3bl, HTO n03BOJ15ieT nOJiyMaTb Ha HX OCHOBe CTaGHJlbHbie 

jiHOTponHbie yKimKue KpHCTajuibi (JDKK) h KOMno3HmiH Ha hx ocHOBe. 

H3roTOBJieHHH nojinpH3aTopa no 3anBKe PCT WO 94/28073 Ha noBepxnocTb noaJioacKH 
HaHOC^T JDKK KpacHTejm npn oflHOBpeMeHHbiM MexaHHnecKOM opHCHTHpoBaHHH c 
nocjieayioiuHM ncnapeHneM pacTBopHTejia. ripn stom Ha noBepxHocTH ho^jio^ckh o6pa3yerca 
TOHKan njieHKa MOJieicyjmpHo ynopaAOHeHHoro cjioh KpacHTeji* - nojiapH3yiomee noRpbrrne 
(nil), cnoco6Hoe s^ckthbho nojiHpH30BaTb CBer. OAHaico yKa3aHHbin nojmpH3aTop HMeer_ 
noji5ipH3auHOHHbie xapaicrepHCTHKH, KOTopbix Bee xce HeaocTaTOHHo ajih npHMeHeHHH b 5KK 
ycrpOHCTBax BbicoKoro pa3peuieHHH. 

B to ;*ce BpeMH, H3BecrHbi nojwpH3aTopbi, "pa6oTaiomHe" 3a cner apyrnx 4>H3HHecKHX 
HBjieHHfl, HanpHMep, 3a cneT pa3Horo K03<|)<i)HUHeHTa oTpaaceHH* CBera, HMeiomero 
pa3JiHHHbie nojiHpH3auHH. noJi*pH3aTopbi TaKoro THna h a3 bi b aioTCH oTpaacaTejibHMMH, b hhx 
HcnoJib3yK)TC^ HajieHHH nojuipH3auHH cBeTa KaK npn naAeHHH h oTpaaeeHHH CBeroBbix nyHKOB 
ot noBepxHOcra JiK)6bix AH3JieKTpHHecKHx MaTepnaiiOB noa HamioHHbiMH yraaMH, 6jih3khmh 
k yrjiy Epiocrepa, TaK h npH HOpMajibHOM (nepneraHKynapHOM k noBepxHOCTH) naaeHHH h 
OTpaaceHHH CBera ot noBepxHOCTH flByjiynenpejioMJUHomnx MaTepnaiiOB. yjiynmeHHe 
noji^pH3yiomHX cbohctb aocrHraeTc* 3a cner Hcnojib30BaHHH MHorocjiofiHbix KOHcrpyKUHH 

OTpaacaTejIbHblX nOJIHpH3aTOpOB. 

TaK, H3 B ecrreH nojwproaTop [3a«BKa PCT WO 95/17691 (1995)], BKJHonaiomHfi no 
KpaiiHeH Mepe oahh AByjiynenpejiOMjiHiomHH cjioh c tojiiuhhoh, npn KOTopofi peanH3yerc>i 
HHTep4)epeHUHOHHbiH 3KCTpeMyM Ha Bbixoae onTHHecKoro nojiaproaTopa no KpafiHefl Mepe 
juih ootoh jiHHeHHO-nojfiHpH30BaHHoii "kdi&noHeHTbi cBera. TaKOH noji*pH3a-rop BKJiioHaerr 
HepeayioiuHecfl cjioh flByx npo3pa*4Hbix (Henorjiomaiomnx b flnana30He pa6onHX hjihh bojih) 
nojiHMepHbix MaTepnajioB no KpafiHofi Mepe oahh H3 KOTopbix OTyjiynenpejioMJiHiomHH. 



WO 99/31535 




PCT/RU98/O0415 



3 

flByjiynenpejiOMJieHHe b yica3aHHOM nonnMepHOM MaTepwajie o6pa3yeTCH npH Bbrraxcice 
njieHKH, M3roTOBjieHHoii H3 3Toro MaTepHajia, b ojjhom HanpaBJieHHH b 2-10 pa3. Jlpyroii cjioh 
nojiiiMepHoro MaTepnajia, HepeayiomHHCH nocjiofino c flByjiynenpejiOMJiHiomMM cjioeM, 
hbjihctch onTHnecKM H30TponHWM. 06biKHOBeHHbiK noKa3aTejib npejioMJieHHH AByjiyne- 
npejiOMJiHioiuero cjioh paBeH noKa3aTejiK) npejioMJieHHH onTHnecKH H30TponHoro cjioh. 

ripHtiUHn paGoTbi M3BecTHoro nojiHpvi3aTopa 3ukji k> h aeTCH b cjieaytomeM. OflHa jihhchho- 
nojiapH30BaHHaH KOMnoHemra Henojmpn30BaHHoro CBera, KOTopofl cooTBercTByer 
HeoobiKHOBeHHbiM (6ojibuiHH) noKa3aTejib npejioMJteHHH SByjiynenpejiOMjiHioiijero cjioh, 
cymecTBeHHO OTpaacaeTCH ot MHorocjiOMHoro onTHnecicoro nojinpH3aTopa 3a cner pa3JiHHHH 
noK03aTejien npejioMJieHHH Ha rpaHimax jjnyjiyHenpejioivfjunomero n onTHHecKH H30TponHoro 
nojiHMepHbix cjioeB. IlpH TOJimHHe cjioeB nopnuKa AJUiHbi BOJiHbi cBeTa, CBeTOBbie jiynii, 
OTpa^ceHHbie ot rpaHHu cjioeB, HHTep^epHpyiOT jxpyr c apyroM. Tlpw cooTBeTCTByiomeM 
noAoope TOJiinMHbi cjioeB h hx noKa3aTejiefi npejioMJieHHH onTH4ecKan pa3HOCTb xoaa Me^ay 

BOJIHaMM, OTpa^KeHHblMH OT TpaHHU CJIOeB, COCTaBJIHCT UeJIOe HHCJIO flJIHH BOJIH, T.C 
pe3yJIbTaTOM HHTCp(})CpCHHHH OTpa>KGHHbIX BOJ1H 6y.HeT HHTep^epeHUHOHHblH MaKCHMyM, 

npuBOjaniUHH k hx B3aHMHOMy ycHjieHHK). B 3tom cjiynae OTpa^ceHHe JIHHCHHO- 
nojiapH30BaHHOH KOMnoHeHTbi HenonHpH30BaHHoro CBera, KOTOpofi cooTBercTByer^ 
Heo6biKHOBeHHbiH (6ojibuiHfi) noKa3aTejib npejioMJieHHH flByjiynenpejioMJiHioinero cjioh, 
3HaHHTejibH0 ycMJiHBaercH. 

06biKHOBeHHbifl (MeHbiuHfl) noKa3aTejib npejioMJieHHH flByjiynenpejiOMJiHiomero cjioh 
BbiSnpaeTca cymecTBeHHO paBHbiM noKa3aTejiio npejioMJieHHH omrHnecKH H30TponHoro 
nojiHMepHoro cjioh, T.e. Her pa3JiHHHH (cicaHKOB) noxasaTejieii npejioMJieHHH Ha rpammax 
^ByjiynenpejiOMJiHiomero h onTHHecKH H30TponHoro nojiHMepHbix cjioeB. Ilo3TOMy apyran 
jiHHeHHO-noJiHpH30BaHHaH KOMnoHeHTa naaaiomero HenojinpH30BaHHoro CBera, KOTopoii 
cooTBeTCTByer o6biKHOBeHHbifi (MeHbunifi) noKa3aTejib npejioMJieHHH 

OTyjiynenpejioMjiHiomero cjioh, npoxoflHT nepe3 MHorocjioiiHbiH orrraHecKHH nojinpH3aTop 

nOJIHOCTbK), 6e3 KaKHX-JIH6o OTpa^ceHHH. 

TaKMM o6pa30M, npH naaeHHH HenojiHpH30BaHHoro CBeTa Ha H3BecTHbiii nojiHpH3a-rop 
OAHa jiHHeHHO-nojwpH30BaHHaH KOMnoHeHTa oTpa^caercH, a apyran jiHHeiiHO-nojiHpH30BaHHaH 
KOMnoHenra npoxoflHT nepe3 no'jiHpH3aTop, T.e. npoHexoflHT nojinpH3auiiH CBera KaK jsjin 
npoxoflHmero, TaK h jsjix OTpa>KeHHoro CBera. 

H3BecTHbiH nojinpH3aTOp no 3aHBKe --PGT-WO '95/ 1 769 1 hbjihctch KOM6HHnpoBaHHbiM h. 
conepjKHT TaioKe aonojiHHTejibHO anxpoHHHbiH nojinpH3aTop co cjria6biMH norjiomeHHeM m 

JWXpOH3MOM, OnTHHeCKH n03HUHOHHpOBaHHbIH C OTpa^KaTeJIbHblM OIITHHeCKHM 
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noJiflpimTopoM. Pojil AonojiHHTejibHoro AwxpowHuoro nojiapn3aTOpa, ocb nponycKamw 
KOToporo napajiJiejibHa och nponycicaHHfl OTpaacaTejibHoro orrrHnecKoro nojwpH3aTopa, 
cboahtca k ycTpaHeHHK) 0Tpa>KeHHH BHeuiHero CBera npn pa6oTe KOM6tiHHpoBaHHoro 
nojiapimTOpa "na npocBeT". 

Oahhm H3 HeAOCTaTKOB H3BecTHoro noji^ipH3aTOpa HBjmercii cpaBHHTejibHO CHJibHan 
cneicrpaJibHa^ 3aBMCHMOCTb ero onTHHecKHx ' xapaicrepHCTHK, T.e. 3aBHCHMOCTb 

nOJIflpH3yiOmeM CnOCo6HOCTH H K03(}>4)HUHeHTa OTpa^KeHHfl (M nponyCKaHMil) OT AJIHHbl BOJIHbl 

noji^pn3yeMoro cBexa. 3tot HeAOCTaTOK o6ycjiOBJ3eH* TeM, hto noKa3aTejin npejiOMJieHHH b 
iicnojib3yeMbix MaTepwajiax y6biBaiOT npn yBejnmeHMii nnnnhi bojihw nojiaptrayeMoro CBera. 

JlpyruM HCAOCTaTKOM ii3BecTHoro nojiflpn3aTopa [3a*BKa PCT WO 95/17691] HBSixercn 
Heooxo^HMOCTb ncnojib30BaHH^ 6ojibiiioro KOJiHHecTBa nepeayioiUHxc* cjioeB, 
ooycjiOBjreHHa^ tcm, hto MaKCHMajibHa* BejiHHHHa AByjiynenpejiOMJieHH* (pa3Hnqa Me^cAy 
Heo6biKHOBeHHbiM h o6biKHOBeHHbiM noKa3aTeneM npejiOMJieHiiH AByjiyHenpejioMjiaiomero 
MaTepnajia) b npo3panHbix nojiHMepHbix MaTepnajiax Majia h o6biHHo He npeBbimaeT 0,1-0,2. 
Ilo3TOMy Koa4)4)HUHeHT OTpa>KeHH^ ot rpaHHu cjioeB Maji, h jxjix nojiyneHHH BbicoKoro 
OTpa^KeHHH b uejioM ot onTiinecKoro nojinpH3aTopa hco6xoahmo ncnonb30BaTb 6ojibiuoe 
KOJiMHecTBo (100-600) cjioeB, HaHeceHHe KOTopbix npeAcraBJineT orpoMHOH cjto>khocth 3aAaHy_ 
m Tpe6yeT cneunajibHoro npeue3HOHHoro o6opynoBaHH*. 

BTopaa npMHMHa Heo6xoAHMocra ncnojib30BaHHH 6ojibmoro KOJinnecTBa cjioeB b 
noji^pH3aTope no npoTorany 3aKjiK)Haerc>i b cjieAyiomeM. Jljix nojiflproauHH CBera b 
uiMpoKOM Awana30He ajihh bojih b mhotocjiohhom noKpbiTHH ny^cHo HMerb mhoto nap 
HepeAyioujHXCH cjiocb hjth rpynn nap c pa3HbiMH TOJimwHaMM c uejibio "HacTpowKH" Ka>KAOH 
rpynnbi nap Ha "qboio" AJiHHy bojihw H3 niHpoKoro cneicrpajibHoro HHTepBajia. 

TeM He MeHee, Aaace npn HcnoJib30BaHHH 6ojibmoro KOJinnecTBa rpynn nap onoeB, KaacAan 

H3 KOTOpblX HaCTpoeHa Ha CBOK) AJXHHy BOJIHbl, OnTHMeCKHe XapaKTepHCTHKH H3BeCTHOrO 

nojMpii3aTopa cpaBHHTejibHO cnjibHo 3aBwcjrr ot AJiHHbi BOJiHbi nojinpH3yeMoro CBera. 

CjieAyer OTMeraTb, hto nepeHHCJteHHbie Bbiuie nojiapH3aTOpbi KaK ahxpohhhoto, TaK h 
HHTep4>epeHizHOHHoro rana npeAnojiaraiOT ncnojib30BaHHe He 6ojiee 50% 3HepraH 
naAaiomero cseTa. 

B to >Ke BpeMH H3BecTHbi n6jwpH3aTopbi, KOTopbie HcnojiKsyioT 6ojiee 50% 3HepniH 
naAaiomero CBeTa. 

TaK H3BecrreH nojmproa-rop [U.S.Paterir*N6~3,522:,985 (1970)], KOTopbift BbinojiHeH b BHAe 
no KpaiiHew Mepe oahoh njieHKH hjih njiacrrwHbi, Ha Konropyio HaHeceHbi: 
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- noji«pH3yFOinee cpeACTBO, no-pa3HOMy (jKucycnpyiomee ABa MHoncecTBa jihhchho- 
nojinpircoBaHHbix opToroHajibno Apyr Apyry nyHKOB jiyHeft, cocTaBJiHiomnx naAaiomHH Ha 
Hero HenojiMpM30BaHHbiM cbct, 

- cpe^cTBO j^JiH H3MeHeHHH noji5ipii3auHM no KpaiiHen Mepe oahoto MHoacecTBa nyHKOB jryneH 
omhom nojiMpn3amiH w3 AByx yKU3aiiHbix cocraBJi>iK)imix naaajomero Ha nojmpH3a*rop 
Henojiapii30BaHHoro CBera, m 

- cpe^CTBO AJiH KOJiJiHMauHM BbixoAflmero H3 nojmpH3aTopa CBera, BbinojiHeHHoe b BHAe 

MaCCHBa UHJIHHApHHCCKHX JIHH3. 

YKa3aHHoe nonHpH3ypounee cpcacTBo coctoht H3 AByx nap AH3jieicrpHHecKHx cjioeB, oahh 

■ t 

H3 cjioeB yKa3aHH0M napbi flBjiflerca AByjiyHenpejiOMJifltomHM, a Apyrofi - orrrHMecKH 

H30TpO n H bIM . IlpH 3TOM yKa3aHHbie CJIOH COeAHHeHbl MOKAy COOOH CBOHMH COOTBeTCTBeHHO 
(f)OpMOBaUHbIMII nOBepXHOCTHMW H OOpa3yiOT npll 3T0M OAHOMepHblH MaCCHB OAHHaKOBbJX 
UHJIMHApHHeCKMX MHKpOAHH3. 

Me^cAy yKa3aHHbiMH napaMH yica3aHHbix AH3JieicrpHHecKHx cAoes noMemeHa cnAOiiiHafl 
nojiyBOAHOBan AByjiynenpejiOMAHfomafl njiacrHHica, onTHnecicafl ocb KOTopoii pacnojioxceHa 
noA yrjiOM 45° k HanpaBjieHMK) reoMeTpHnecKHx ocert yKa3aHHbix uhjihhaphhcckhx jihh3. 

YKa3aHHoe cpeACTBO win H3MeHeH*ifl nojiapH3aijHH npeACTaBA^eT co6oh- 
ceKUHOHHpoBaHHyio AByjiynenpejiOMJifliomyio • cj)a303aAep>KHBaK)myio nAacrHHKy, 
noAyBOAHOByn) hah HeTBepTbBOJiHOByio, napajiAeAbHyio njiocKocTH noAapw3aTopa h 
HMeiomyK) ofithm ecKy io ocb, pacnojio>KeHHyio noA yrAOM 45° k HanpaBAeHHK) 
reoMerpHHecKHx ocen yxa3aHHbix uhahhaphhcckhx jihh3. riocjie yKa3aHHoro cpeACTBa ABa 
Bbixojunnne MHOKe ctb a nyHKOB oica3biBajoTCfl c<J)OicycHpoBaHHbiMM b ceKUHKX hjih b cckuhjix 
h b npoMeacynca^ Me>KAy ccki^hhmh yica3aHHOH ceKUHOHHpoBaHHofl AByjiynenpeJiOMJiaiomeH 
4>a303aAep>KHBaK)meH nAacraHKH, hto itphboaht k TaKOMy npeo6pa30BaHHK> coctohhhh 
nojmpH3auHH no KpaiiHeH Mepe oahoto MHoacecrBa yxa3aHHbix c(j>OKycHpoBaHHbix cBeroBbix 
nyHKOB oahoh non^pH3ai4HH, hto Bee CBeTOBbie nynKH, npouieAuiHe CKB03b yKa3aHHbie 
4>a303aAep>KHBaiomHe nAacraHKH, npHo6peraK)T oAHHaKOBbie nojinpHsauHH, a 3HeprH* 
nepeHOCHMaa hmh OKa3biBaercH npaKTHHecKH paBHOH 3HeprHH naAaiomero Ha nojiapH3aTOp 
Henojmpn30BaHHoro CBera. 

B noAHpH3aTope no ' U.S. Patent No 3,522,985 AByAynenpejiOMJiaiomHe 
AHSAeicrpHHecKHe caoh, BXOAamne b cocraB yxa3aHHbix nojiapH3y*omero cpeACTBa h cpeAcraa 
AJiH H3MeneHHH noJinpH3auHH no Kpafik^H Mepe OAHoro MHoacecrBa nyHKOB Jiyneii AByx •■ 
jiHHeHHo-no/iHpH30BaHHbix cocTaBJifliomHX naAaiomero Ha noAapH3aTop HenojiHpH30BaHHoro 
CBeTa, BbinoAHeHbi H3 noAH3THAeHTepe(})TajiaTa hah noAo6Horo eMy MoneicyjiHpHo 
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opueHTHpoBaHHoro b 3aaaHHOM HanpaBJieHHM nojiHMep. 

HeAOCTaTKaMM no/iapH3aTopa no U.S. Patent No 3,522,985 aBjmeTca HeBbicoKan 
3(})4)eKTHBHocTb nojmpH3aiiHH BbixoAnmero CBera, oSycjioBjieHHan: 

- cnocoGHOcTbio noji#pH30BaTb TOJibKO Ty nacTb jiyneM naAaiomero CBera, KOTopaa 
nepneHAHKyjinpHa njiocKocTH nojiHpH3aTopa; 

Hcnojib30BaHMeM b KanecTBe AByjiynenpejiaMJiflKunero MaTepnajia MOjieicyjiflpHO 
opHeHTHpoBaHHoro nojiH3THJieHTepe(})TajiaTa h noAo6Hbix eMy MaTepHajiOB. 

H3BecTeH TaioKe nojiappnaTop no U.S. Patent No 5,566,367 (1996), BKjmoHaiomHH cpeacTBO 
nun. npeo6pa30BaHH^ BXOAHiuero HenojiapH30BaHHoro CBera bo mho^kcctbo OAHHaKOBbix 
CBCTOBbix nyHKOB, nojiMpH3yK)mee cpeACTBO ajia pa3AejieHH* Henojiapn30BaHHbix CBeroBbix 
nyHKOB Ha nojiflpH30BaHHbie npoxoAflmne h OTpa>KeHHbie cBeroBbie nyHKH, HMeiomHe 
pa3JiHHHbie nojmpH3anHH, cpeACTBO jxnn H3MeHeHHH nojiapH3auHH OTpa>KeHHbix ot 
nojinpH3yK)mero cpeACTBa ceeroBbix nyHKOB h OTpaacaiomee cpeACTBO, HanpaBjiaiomee 
BbixoA^iilwe H3 nojtHpH3aTopa CBeTOBbie nynKii no cymecTBCHHO oAHOMy h TOMy ace 
HanpaBjieHHK). B H3BecTHOM nojrapH3aTope [U.S. Patent No 5,566,367] cpeacTBO aji* 
pa3AejieHHs Henojiflpn30BaHHbix CBeroBbix nyHKOB Ha nojiflpH30BaHHbie npoxoAHmHH h 
OTpa>KeHHbiH CBeTOBbie nyHKH, HMeiomHe pa3jiMHHbie nojiHpM3aiiHH, BKJHonaeT napy- 
AH3JieKTpHHecKHX noBepxHOCTefi, pacnonoaceHHbix noA cymecTBeHHO HaioiOHHbiMH yrjiaMH k 
och cBeTOBbix nyHKOB (noA ymaMH, 6jim3khmh k yrjiy Eptocrepa), a cpeACTBO ajih H3MeHeHHfl 
nojiHpn3auHM BKjiK)Haer nojiyBOJiHOByio njiacraHKy, noMemeHHyio MencAy Ha3BaHHbiMH 
nobepxHocT^MH. B nojiHpH3aTope [U.S. Patent No 5,566,367] OTpa^caiomee cpeACTBO 
BKJitonaeT napy AHDJieicrpMHecKHX noBepxHOCTen, pacnojio>KeHHbix noA cymecreeHHO 
HaKjioHHbiMH yrjjaMH k och CBeTOBbix nyHKOB (noA yrjiaMH, 6o'jibiiiHMH yrjia nojiHoro 
BHyrpeHHero OTpaHceHHx). M3B ccthmh nojmpH3aTop HMeeT bwcokhh 3HepreTHnecKHH 
K03cj)4)HUHeHT npeo6pa30BaHna HenojiapraoBaHHoro CBera b nojiHpn30BaHHbifi, T.e. b 
BbixoA^mHH nojiflpH30BaHHbiH cbct npeBpamaeTca npaKTHH ecKH bch 3Hepnw 
HenojispH30Ba.HHoro CBera, h cpaBHHTejibHo njrocKyio KOHCTpy kuhk) . 

OcHOBHbiMH HeAOCtaTKaMH nojmpH3aTopa coraacHO [U.S. Patent No 5,566,367], Taicace kslk 
h nepeHHcueHbix Bbiiue pa3HOBHAHOCTeH nojiflproaTopoB hbjihk>tch oraocHTejibHO HH3Kaa 
nojmpH3auHOHHaa 3<J)(J)eKTHBHOCTb, HeBbicoKaa creneHb nojmpmauHH BbixoA*mero CBeTa, a 

TaKHCe B HeKOTOpblX CJiyHaHX CJIO>KHOCTb HX H3rOTOBJieHHJT 

KaK yace ynoMHHajiocb, 3aHBJieHHbie^Bbitiie noji*ipH3aTOpbi Moryr 6brrb Hcnojib30BaHbi B f 

pa3HHHHbIX yCTpOHCTBaX 0TO6pa^ceHHH HH(J)OpMaUHH, B HaCTHOCTH, AJIH H3 rOTOB JieHH£ 
HCHAKOKpHCTajIJIHHeCKHX HHAHKaTOpHblX pKKH) sjieMeHTax. 
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HaH6ojiee ranHHHbiM >KKH sjicmchtom ^BJiHeTCH ycTpoftcTBo, BbinojiHeHHoe b BHae 
njiocKOH KHDBerbi, o6pa3yeMOH H3 RByx napajuiejibHbix crreKJiHHHbix njiacrHH, Ha BHyrpeHHHx 
noBepxHOCTHx KOTopbix HaHeceHbi sjieicrpoflbi H3 onTHHecKM npo3panHoro 
3JieKTponpoBO ( aamero MaTepnajia, Hanpniwep OTyoKHCH ojiosa. IloBepxHOCTb njiacrHH c 
ajieicrpoAaMM noABepraioT cneunajibHon o6pa6oTtce, KOTopaa o6ecneHHBaeT 3aflaHHyio 
oflHopcwiyio opueHTauHfO MOJieKyji >KH,aKoro KpHcrajuia QKK) y nOBepxHocTH njiacrHH h b 
o6*beMe njieHKH 5KK. Ilpn roMoreHHofl opneHTauHH 6ojibiiiHe och MOJieKyji >KHflKoro 
KpMCTajijia y noBepxHOCTH njiacTHH pacnojioaceHbi napajrjiejibHo HanpaBJieHHHM opneHTauHH, 
KOTopbie o6bi4HO Bbi6HpaK)T B3aHMonepneHAHKyji^pHbiMM. riocjie cSopKH KtOBerbi ee 
3ano;iHHK)T >KK, KOTopbifl o6pa3yer cjioh tojiiuhhoh 5-20 mkm, HBJiniomeHOi aKTHBHofi 
cpe^OH m H3MeHHK)meH cboh orrnmecKHe CBOHCT&a (yrojr BpameHHH miocKOCTH noJinpH3auHH) 
no a aeficTBHeM 3jieKTpHHecKoro HanpH>KeHHM. H3MeHeHHe orrrHnecKHX cbohctb 
perHCTpwpyerca b CKpemeHHbix nojiapmaTopax, KOTopbie o6biHHO HaKJieHBanyrcfl Ha bhciuhhx 
noBepxHOCTHx KiOBeTbi [JI.K. BviCTHHb. >KBXO, 1983, tom XXVII, Bbin. 2, c. 141-148]. 

ripn 3tom ynacTKH flHcnjiea, Ha sjreicrpoflbi KOTopbix He Hajio^ceHO HanpnaceHHe, 
nponycKaioT cbct h BbinwiHT CBenrjibiMH, a ynacTKH jjHcruiea noa Hanp^nceHHeM BbimajiHT 
Kan TeMHbie o6jiacrH, JXna o6ecneneHHH UBeTHoro H3o6pa>KeHHH )KK sjtcmcht coAep^cHt- 
AonojiHHTejibHbiH cneuHajibHbifi cjioh, OKpaineHHbiH.opraHHnecKHMH hjih HeopraHHHecxHMH 

KpaCHTeJIHMH H BblllOJIHCHHblH B BViJXQ 3JieMeHTOB pHcyHKa (3HaK0CHHTe3HpyK>mHe h HrpoBbie 
HHAHKaTOpbl) HJIH B BHZje MaTpHUbl CBeTO^HJIbTpOB RGB HJIH CMY THIIOB ( MaTpHHHblC 

3KpaHbi), KOTopbie o6ecneHHBaioT cooTBCTCTByiomyK) OKpacxy cBera, npoxo^oamero ncp&3 
3jieMeHT CBero4)HJibTpa. 

Mcnojib3yeMbie b HacTOflinee BpeMfl nojiapH3aTopbi, ocHOBaHHbie Ha ruieHieax 
nojiHBHHHjioBoro cnnpTa (TIBC), OKpaiueHHoro napaMH nozxa hjih ahxpohmhumh 
KpacHTejiHMH, o6jia&aK>T hh3koh MexaHHHecKOH npoHHOCTbio h nosTOMy Tpe6yiOT 
cneunajibHbix Mep no 3amirre ot MexaHHHecKHX noBpexgieHHH, KOTopbie ycjio^KHflKvr h 
yaopoacaiOT )KK ycrpOHCTBa. Tpa^HUHOHHbifi nojmpH3aTop Ha ocHOBe ITBC npeflcraBjwer 
co6oh cjioacHyio CHcrreMy, KOTOpaa coaepacHTflo 10 cjiocb: 

1 . 3amHTHaa njieHKa 6. cjioh a^re3HBa 

2. cna6bifi a,nre3HB 7. BTopaa Hecymaa ruieHKa 

3. nepBan Hecymaa njieHKa 8. ajare3HB 

4. cjioh ajjre3HBa "9r^CHWkoHOBbiH cjioh 

5. nojixpH3yK>maa njieHKa 10. njieHKa iioajiohckh 
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IlpH HaKJiewBaHHH nojinpH3aTopa yaajuieTCfl CHJiHKOHH3HpoBaHHa5i njieHKa (anon 9 h 10), a 
npn c6opKe )KKH sjieMeHTa 3amnTHa5i njieHKa c KjieeM (cjioh 1 h 2) yj^ajTHerc^ h mo>kct 6biTb 
3aMClieHa 3aiHHTHbIM ctckjiom. 

B pe3yjibTaTe nocjie c6opKH )KKH 3jieMeHT npeacTaBjiaeT co6oh ycrpoHCTBo, cocToamee 
in 6o;iee neM 20 cjioeB. EIpM 3tom hcooxo^hmo OTMeTHTb, hto noBpofmemie xorz 6bi o^Horo 
H3 cjioeB nojiHpM3aTopa aejiaer ero HenpnroziHbiM jxn* H3roTOBjieHHa 3KKH sjieMeHTa [A.E. 
Perregaux, SPE, 1981, Vol. 307, p. 70-75]. 

OflHHM H3 CnOC060B 3ailJHTbI I10JIflpH3aTOpOB OT MexaHHHeCKHX nOBpe>KfleHHH HBJiaeTCH 

pa3MemeHiie hx BHyrpn KioBerbi. C 3toh uejibK) nocjie H3roTOBJieHH* njiacTHH KioBCTbi h 
HaneceifHH npo3pauiibix 3Jieicrpo,aoB na njiacTiuibi nanocaT pacTbop nojiHMepa, HanpHMep 
nojiHBMHHJiOBOro cnnpTa, KOTopbiil mokct ccmep>KaTb hojx hjih flHxpoHHHbifi KpacHTejib. 
3aTeM pacTBop nojiHMepa noflsepraioT ,aecJ)opMauHw czjBHra, HanpHMep c nowombto paicejifl, 

KOTOpblH npOflBHraiOT BflOJIb no B GpXHO CTH nJiaCTHH. IlpH 3T0M JIHHeHHbie nojiHMepHbie 

MOJieKyjibi BbicTpaHBaiOTCH B^ojib zxBH^KeHH* paKejia. Ilocjie y/jajieHHH pacTBopirreji* o6pa3y- 
lomaHCH opweHTHpoBaHHaH njieHKa ITBC, coaepxcama* won hjih AHxpoHHHbiH Kpacirrejib, 

M02KCT CJtyXCHTb OflHOBpCMCHHO H nOJIflpH3aTOpOM, H OpHCHTaHTOM )KK. 3aTeM npOH3BOJ^HT 

c6opKy KiOBeTbi, 3anonHeHHe ee 3KK h repMeTH3auHio. nojiapH3aTop OKa3biBaercH npn 3tom— 
BHyrpH HHefiKH h TeM caMbiM 3amHmaeTca ot bhcxuhhx MexaHHnecKnx b 03#eH ctb hh 
[U.S.Patent No 3,941,901 (1976)]. 

He^ocrraTKaMH aaHHorb ycrpoHCTBa hbjihk)tc5i: 
a) -HH3Kaa xepMOCTa6HjibHocTb, o6ycjioBJieHHaa ncnojib30BaHHeM ajix H3roTOBjieHH* 
nojiHpH3aTopa nojiHHHJiOBoro cnHpTa hjih apyrcix BHHHJiOBbix nojiHMepoB, a aji* 
npOKpaiiiHBaHHH -HOfla; 

6) HcnOJlb30BaHHe £JIfl IIpOKpaillHBaHRH IlOJIHMepHOH nJieHKH HOfla, KOTOpblH paCTBOpHM B 
3KK, npHBO^HT K yMeHbUieHHK) KOHTpaCTHOCTH H MHOrOKpaTHOMy yBeJIHHeHHIO 

3HepronoTpe6jieHiw, hto CHPOKaer cpoK cjiy^c6bi y CTp o h ctb a. 

BoJiee TepMOCTOHKHM H BblCOKOKOHTpaCTHbIM HBJIfleTCa H3BeCTHOe yCTpOHCTBO [3aHBKa Ha 

naTeHT PO JSTs 96107430, EH. X* 21(1998), c. 84-85], b kotopom b KanecrrBe nojiHpH3aTopoB 
Hcnojib3yK)T TOHKyio njrieHKy MOJieKyjmpHo opweHTHpoBaHHoro cjioh /mxpoHHHoro KpacHTejia, 
cnoco6Horo k o6pa30BaHHK) crraGHjibHOH jiHOTporiHOH KHflKOKpHCTajiJinnecKOH (JDKK) 4>a3bi, 
- nojiapioyiomee noRpbirae (EH). 1111 Moxcer ciiyjKHTb oflHOBpeMeHHo h nojiapmaTopoM, h 
MaTpHuefi jxnsi roMoreHHofi opHeHTautHH 3QC" "" ' 

H3 nojiyneHHbix TaKHM o6pa30M njiacTHH craHflapTHbiM o6pa30M co6HpaK)T }KK aneMicy, 
3anojiH^iK)T ee Heo6xoAHMbiM xchjuchm KpHcrajuioM h repMerH3HpyK>T. 
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06iuhm HeaocTaTKOM ycrpoHCTB TaKoro Tuna hbjihctch hh3k<lh apKocrb h HeAocraTOHHaH 
UBeTOBan HacbimeHHocTb nojiynaeMoro H3o6pa>KeHHH. Ootoh H3 npHHHH 3Toro xBnnercn 
Hcnojib30BaHwe juixpoHKHbix nojispH3aTopoB CBera, norjiomatoinHx no 50-60% CBera 
BHOTMoro ^Mana30Ha, h KpacHTejiefi, flonojiHHTejibHO norjromaioiuHX nacTb CBeroBoro 
noTOKa. Jinx ^octh^kchmh BbicoKofi uBeTOBoii HacbimennocTH b stom cjiynae Tpe6yeTca 
Sojibiuan npKOCTb HCTOHHHKa CBera, hto CBH3aHO c yBejinneHHeM 3HepronoTpe6jieHiw 
^Mcnjie^. YBejiMHeHHe 3HepronoTpe6jieHHH npiiBOflHT k noTepe npeHMymecrB )KK ^HcnjieeB 

KaK BbICOK03KOHOMHHHbIX npnGopOB no CpaBHGHHhb C aJIbTepHaTHBHblMH yCTpOHCTBaMM 
OT06pa>KeHHfl HHC^OpMaLJHH. 

■ t 

CymHOCTb ii3o6peTeHini. 

3a,na4efi HacTonuiero H3o6peTeHMfl hbjihctoi co3jiaHHe nojiapH3aTopoB pa3JWHHbix thitob, 
o6ecneHHBaK)mHx npH othochtcjibho npocTOH KOiiCTpyKUHH BbicoKne nojiJipH3aijHOHHbie 
xapaKTepHCTHKH b LUfipo koh cneicrpajibHOH o6jiacTM. 

3a^aHeii HacToamero H3o6peTeHH* xBsixerrcx TaioKe co3^aHHe Ha ocHOBe yica3aHHbix 

nOJIHpH3aTOpOB ^KH^KOKpHCTaJIJIHHeCKOrO HHOTKaTOpHOrO ()KKH) 3JieMeHTa C nOBblUieHHOH 
HpKOCTbK) H IJBCTOBOH HaCbHUCHHOCTH H306pa>KeHHH. - 

FIocTaBJieHHa^ 3aaana peiuaeTCfl 3a chct Mcnojib30BaHMH npH H3roTOBJieHHH noji^pH3aTopa 
h 3KKH 3jieMeHTa Ha ero ochobc no KpaiiHeH Mepe oototo flByjiynenpejiOMJunomero 
aHH30Tponno nonnomaioijuero cjioh, KOTopbiw hmcct no KpaiiHeH Mepe ooth noKa3aTejib 
npejiOMiieHHH, B03pacTaiomHH npH y bcjih hchhh fljiHHbi bojihw nojiapH3yeMoro cBeTa. 

OTjiHHHTejibHbiM npH3HaKOM H3o6peTeHH* HBJineTCH no KpawHefi Mepe ooth 
AByjiynenpejiOMjiaiomHH aHH30Tpo iiho nonriomaiomHH cjioh, KOTopbift HMeeT no KpaiiHeH 
Mepe ozuiH noKa3aTejib npejiOMjieHHH, B03pacraioiuHH npw yBejiHneHHH ajthhw bojihbi 
nojinpH3yeMoro CBeTa. IIojio6HaH 3aBHCHMOCTb Ha3biBaeTCH aHOMajibHOH jjHcnepcHefi, KOTopaa 
npHBo^HT k TOMy, hto 3HaHHTejibHo yBejiHHHBaeTca BejiHHHHa no Kpaimefi Mepe oflHoro 
noKa3aTejiH npejioMJieHna. 3to b cboio onepe^b npHBOjiHT k 3HaHHTejibHOMy pocrry BejiHHHHbi 
.aByjiynenpejioMJieHHH, KOTopaa MoxceT HaMHoro npeBbimaTb aHanorHMHyjo BejiHHHHy juw 
nojiHMepHbix MaTepnajiOB no npoTorany (0.2) a flocraraTb wx AByjiynenpejiOMJifliomero 
aHH30TponHO noniomaiomero cjioh b 3a*BJi>ieMOM nojinpH3aTOpe 0.7-0.8. 

no KpaflHefl Mepe ooth AByjiyHenpejiOMjraiomHH aHH3OTponH0 norjiomaiomHH cjioh 
corjiacHO H3o6peTeHHK) HMeer no KpafiHefi "Mepe " oahh noKa3aTejib npejiOMJieHHH, npaMO ~ 
nponopmiOHajibHbiH mimic BOJiHbi nojmproyeMoro CBera. 
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Mcnojib30BaHMe yica3aHHoro AByjiynenpejiOMJiaiomero cjio* no3BOJiaeT mroTaBJiHBaTb 
nojiapH3aTopbi pa3JiHMHbix thiiob, BKJiiOHa^ nojiHpH3aTopbi «HHTepcj)epeHUHOHHoro THna», 
AHxpoHMHbie nojwpH3aTopbi h nojiHpH3aTopbi, ncno^b3yiomHe 6ojiee 50% 3HeprHH 
naaaiomero cBera. 

CymecTBeHHbiM npH3HaKOM 3aflBJiaeMoro nojmproaTopa «HHTepcJ)epeHUHOHHoro THna» 
hbjimctch no KpafiHeii Mepe ojxhh AByjiysenpejioMjiaioiuHH cjioh c tojiiuhhoh, npH KOTOpofi 
peajiM3yeTC5i HHTepc^epeHUHOHHbifi 3KCTpeMyM Ha Bbixoae nojinpH3aTopa no KpafiHeS Mepe 
zum oahoh JiHHeHHO-nojmpH3OBaHH0H KOMnoHeHTbi CBeTa. ToJimHHa flByjiynenpejiOMjunomero 
cjioh Bbi6tipaeTCH TaioKe b 33-bhchmocth ot -rana MaTepnajia, HcnoJib3yeMoro jinx 
n3roTOBJieHH*i anoa. 3a cneT TaKow 6ojibUJOH BejniMHHbi AByjiynenpejiOMjieHMH pe3KO yMeHb- 

LliaeTCfl no CpaBHeHHK) C H3BeCTHbIMH nOJTHpH3aTOpaMH HeOOXOAMMOe KOJIHMeCTBO CJIOeB. 

KpoMe Toro, 3HanHTejibHO yMeHbiuaeTca h onTHMajibHOM BapnaHTe nojiHOCTbio ycrrpaHJieTCfl 

3aBHCHMOCTb yCJIOBHH nOJiyHeHHH HHTep(j)epeHUHOHHbIX 3KCTpeMyMOB (MaKCHMyMOB H 
MHHMMyMOB) OT AJIHHbl BOJIHbl CBeTa, HTO oGecneHHBaeT BblCOKHe nOJlHpH3aUHOHHbie 

xapaKTepHCTMKM nojiflpH3aTOpa b uinpoKoii cneicrpajibHofi o6jiacTH. 

Hcnojib30BaHHe no KpaHHefi Mepe o^Horo HByjiynenpejiOMJifliomero aHH30TponHO 
norjiomaKDmero cjioh xoth h BbObiBaer He6ojibiiiHe noTepn CBera b nojiflproaTope- 
«HHTep4)epeHUHOHHoro THna», oziHaKO 3th noTepn Majibi, oco6eHHO b cjiohx tojiiuhhoh MeHee 
0, 1 mkm, h ^ocTHraeMbiH TexHHHecKHH pe3yjibTaT - o6ecneneHHe BbicoKHx noji5ipH3auHOHHbix 
xapaKTepHCTHK b uiHpoKOH cneicrpajibHOH o6jiacTH npw ncnojib30BaHHH KOJiHHecTBa cjioeB He 
6ojiee 10 - KOMneHcwpyeT 3th noTepH. 

3^ecb m AaJiee noA noHHTHeM CBeT h onTHHecKHH (nojiHpH3aTop) HMeerca b BHAy 
3JieKTpOMarHHTHoe H3JiyneHHe BHAMMoro, 6jiH>KHero yjibTpac})HOJieTOBoro h 6jiH)KHero 
HH(J)paKpacHoro Anana30HOB ajihh bojih, T.e. AHana30Ha ot 250-300 hsho m erpo b ao 1.000- 
2.000 HaHOMerpoB (ot 0,25-0,3 ao 1-2 MHKpOMerpOB) . 

3^ecb h aajiee tobophtch npo njiocKHH cjioh HCKjiKDHHTejibHO jinn npocroTbi noHHMamifl. 
Be3 noTepn o6iuhocth Mbi HMeeM b BHAy TaioKe nojinpH3aTop, hmcioluhh cjioh pa3JiHHHOH 
(J)opMbi: uHJiHHApuHeckHe, c$epHHecKHe h apyrax 6ojiee cjiohchbix 4>opM. KpoMe Toro, 
npe^jiaraeMbiH nojiflproaTop «HHTep<J)epeHUHOHHoro THna» mo3K6t 6bm> BbinojiHeH KaK 

KOHCTpyKUHOHHO eflHHblM H H30JIHpOBaHHblM, TaK H HaH eceHHbIM Ha pa3JIHHHbie nOAJIOHCKH 

hjih MeacAy noano^cKaMH. 

flByjiynenpejiOMJWHDmHMH Ha3biBaK)T cjioh, HMeiomHe no KpaflHefi Mepe Asa pa3JiHHHbix 
noica3aTejia npejiOMJiemui: Heo6biKHOBeHHbiH jxjih oahoh jiHHeHHO-nojiHpH30BaHHOH 
KOMnoHeHTbi CBera h o6biKHOBeHHbiH n Q AJia Apyron opToroHajibHOH jihhchho- 
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nojiapH30BaHHOH KOMnoHeHTbi cBeTa. BejiHMHHa An = n c - n G Ha3biBaeTC* aHraoTponnefi 
noKa3aTeji^ npejiOMJienH* hjih, npome, ohthhcckoh aHH30TponHefi. 3aecb h aajiee nojiaraerca, 

HTO OnTHMCCKMe OCH, KOTOpblM COOTBCTCTByK)T Heo6bIKHOBCHHbIH H o6bIKHOBeHHbIM 

noKa3aTCJin npejiOMjieHHfl opToronajibiibi h pacnojioaceiibi b iuiockocth cjiom. OiiTHHecKaa ocb, 
KOTOpoii cooTBCTCTByer Heo6biKHOBeHHbiH noKa3aTejib npejioMjieHH* n c , BbmejieHa TeM hjih 
HHbiM cnoco6oM. HanpHMep, 3toh ocbio mokct 6biTb HanpaBJieHHe Bbrrn>KKH cjioa 
nojiHMepHoro MaTepHajia hjih anpeicrop b opHeHTHpOBaHHOM HeMaTHHecicoM mch^kom 
KpwcTajijie. TaKOH flByjiynenpejiOMjifliomHH cjiom b CMbicjie KpHCTajuioorrrHKH cooTBeTCTByeT 
onTHMecKH oahoochoh njiacTHHK^, Bbipe3aHHoii napamiejibHo rjiaBHofi och. 3aecb h aajiee 
paccMaTpimaiOTCH jxnx npuMepa onfHHecKM nojio^cnTejibHbie flByjiynenpejiOMJifliomHe cjioh, b 
KOTopbix n e > n Q . Be3 noTepn o6iuhoctm Bee BbiBOflbi othochtch TaioKe k ortTHHecKH 
OTpHuaTeJibHbiM AByjiynenpejiOMJi^fomMM cjiohm, b KOTopbix n e < n Q . 

B 6ojiee o6meM cjiynae, HanpHMep una onraHecKH ^ByocHbix cjioeB, cymecTByiOT Tpn 
pa3JiHHHbix noKa3aTeji^ npejiOMJieHH* n x = n e , n y = n 0 , n 2 . IloKa3aTejib npejiOMJieHH* n x 
cooTBeTCTByeT HanpaBjieHHK) KOJie6aHHH b cbctoboh BOJiHe, napajuiejibHOMy njiocKocrrH cjioh 
h HanpaBjieHHOMy Baojib BbmejieHHoro TeM hjih hhum cnoco6oM HanpaBjieHHH X b 
njiocKOCTH cjioa, n y - HanpaBjieHHK) Y KOJie6aHHH b cbctoboh BOJiHe, Taicxce napajuiejibHOMy— 
njiocKOCTH cjioh, ho nepneHOTKyjiapHOMy HanpaBjieHHK) X, n z - HanpaBJieHHio Z K0Jie6aHHH b 
cbctoboh BOJiHe, nepneHflHKyjrapHOMy njiocKOCTH cjioji. B 3aBHCHMOCTH ot cnoco6a 
H3roTOBJieHH>i AByjiyHenpejiOMJi^ioiUHX cjiocb h THna Hcnojib3yeMbix MaTepHajioB 
cooTHouueHHe BejiHHHH noKa3aTejien npejiOMJieHH* n x , n y , n z mo^kct 6biTb pa3JiH4HbiM. 

Ilo KpaHHefi Mepe, o^hh flByjiynenpejiOMjiaiomHH anH30TponHO noraomaiomHH cjioh b 
npefljiaraeMOM nojiapraaTope mo^cct HMerb ooth, jxb2l hjih Bee Tpn noica3aTejia npejiOMjieHHfl, 
B03pacTaiomHe npn yBejiHHeHHH wihhli BOJiHbi nojiapH3yeMoro CBera. 

HanGojiee npeanoHTHTejibHo ncnojib30BaTb nojiapraaTop «HHTep<|)epeHUHOHHoro rana» no 
H3o6peTeHHK), b KOTopoM no KpaHHeii Mepe qjxuh flByjiyHenpejiOMJiaiomHH aHH30TponHO 
norjiomaiomHH cjioh HMeer no KpafiHeH Mepe ooth noKa3aTeJib npejio m jieHRH, np*Mo 
nponopuHOHajibHWH ajihhc BOJiHbi nojMpH3yeMoro CBera. HanpHMep, ecjiH b (J)opMyjie 2dne = 
m^, rae d - TOJimHHa flByjiynenpejiOMJiaiomero aHH30TponHo noraomaiomero cjioh, m - 
nopHAOK HHTep4>epeHUHH), cooTBeTCTByiomeH ycjioBHio HHTep4>epeHU[HOHHoro MaKCHMyMa, 
HeoGbiKHOBeHHbiii noKa3aTejib npejioMjieHHH n c 6yaer npnMO nponopunoHajieH juiHHe bojihw 
CBeTa, T.e. n c = AX (roe A - K03<j)(f)HUHeHT nponopuHOHajibHOcra), to jvrnna. BOJiHbi 
"coKpamaercH", a 3to 03HaHaeT, hto ycjiOBHe, b jotaHHOM cjiynae HHTep^epeHUHOHHoro 
MaKCHMyMa, BbinojiHaeTca una Bcex ^jihh bojih h, 6ojiee toto, juw Bcex nopWKOB 
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HHTep(j)epeHUHH, r.e. jxnsi Bcex 3HaneHHH m. CBepx Toro, npH apyrofi tojiiuhhc cjioh SToro >Ke 
MaTepnajia mo>kho aHajiorHHHo nojiyniiTb HC3aBHCUMOCTb ot juiuhu bojihw CBera ycjiOBH* 
uuTCp4)epeHUMOHHoro MHHMMyMa. IlpMMa>i nponopuHOHajibHocTb noxasarejm npejiOMJieHH* 
fljiHHe BOJiHbi CBeTa hbjihgtch 6ojiee crporHM Tpe6oBaHHeM (ycjioBHeM), neivi npocToe 
uo^pacTUHiie noxasaTcjiM npejioMJieHM* npH yucJinneHMH AJiMHbi bojihh CBera. 

npeanoHTHTejibHbiM no H3o6peTeHHK> ^BJineTcS noji*pH3aTop «HHTepc})epeHUHOHHoro 
Tnna», b kotopom no xpafiHefi Mepe oahh aByjiynenpejiOMjunomHH aHH30TponHo 
norjiomaioinHH cjioh HMeer MaxcHMajibHyio BejiHHHHy no xpaHHen Mepe oototo noKa3aTejm 
npejioMjieHHH He MeHee 1,9. Ilpw 3tom Heo6xoAHMoe hhcjio cjioeB He npeBbiuiaer 10, a 
cneicrpaJibHafl o6jiacrb c BbicoxHMH noji5rpH3auHOHHbiMH xapaKTepucTHKaMH pacinHpaeTCH 
6ojiee, neM b Tpw pa3a no cpaBHeHHio c npOTOTunoM. 

3KcnepwMeHTbi h oqeHXH noxa3ajiH TaioKe, hto npeanoHTHTejibHbiM nsnxercx 
nojmpraaTop, b kotopom no KpaHHefi Mepe ozihh flByjiynenpejiOMjiaiomnH aHH30Tpo itho 
norjiomaiotuMM cjioh HMeeT MaxcHMajibHbiH noxasaTejib nomomeHRH He MeHee 0,1 b 
awana30He pa6oMwx ajihh bojih. 

OnTHMaJlbHblM HBJIHeTCfl nOJI^pH3aTOp «HHTep(j)epeHUHOHHOrO THna», B KOTOpOM TOJIlIJHHbl 

aByjiyHenpejioMjiHK>mHx aHH30TponH0 noraomaiomHx cjioes Bbi6HpaKrrcs H3 ycjioBH* 
nojiyneHHH Ha Bbixoae nojiapH3aTopa HHTepcJ)epeHUHOHHoro MHHHMyMa jinx oahoh jihhchho- 

n0^5ipH30BaHHOH KOMnOHeHTbl CBeTa H, O^HOBpeMeHHO, HHTep(J)epeHUHOHH0rO MaKCHMyMa 

ajih apyron opToroHajibHOH JiHHeiiHo-nojiHpH30BaHHOH ko m no HeHTbi CBera. 

fleficTBHTejibHO, oco6eHHOCTbio AByjiyHenpejioMJiaK)mHX cjioeB nvjixerrcsi caM (j)axT 
cymecTBOBaHMM no xpaHHeii Mepe flByx pa3JiHHHbix no 3HaneHHio noxa3aTejieii npejiOMjieHH*, 
HanpwMep, n x h n y , cooTBeTCTByiomHx ochm X m Y, pacnojio^ceHHbiM b njiocxocra cjioa. 
EjiaroAapa 3TOMy 4>axry, mo>kho Bbi6paTb TOJimitHy cjio* h nopnaox HPrrep4>epeHJUHH (hhcjio 
m) Tax, HToGbi Ha Bbixojje nojmpH3aTopa nojiynajicn HHTep (|) epeHijHOHHbifi MHHHMyM njvi 

OflHOH JlHHeHHO-nOJl>ipH30BaHHOH XOMnO HeHTbi H, OflHOBpeMeHHO, HHTep<J}epeHUHOHHbiH 

MaxcwMyM jxjix Apyrofi opToroHajibHOH jiHHeHHO-nojmpH30BaHHOH xoMnoHeHTbi CBera. 
HHTep4>epeHUH0HHbiH MHHHMyM Mo^ceT cooTBercTBo b aTb o6bixHOBeHHOMy noxa3aTejiK) 
npejiOMjieHHH, npa stom HHTep (|) e p e h uho h h bi h MaxcHMyM oSycjiOBJieH, cooTBercrrBeHHO, 
Heo6biXHOBeHHbiM noxa3aTejieM npejiOMJieHHa. Bo3Mo>KHa TaiGxe o6paTHaa CHTyauHK, xoraa 
HHTepcJ)epeHUHOHHbiH MHHHMyM cooTBercTByeT Heo6biKHOBeHHOMy noxa3aTejiio 

npeJIOMJieHHH, npH 3TOM HHTep(}) ep eHUHO HHbl ff MaKCHMyM oGyCJIOBJieH, COOTBCTCTBeHHOr 

o6bixHOBeHHbiM noxa3aTejTeM npejiOMJieHHH. 
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npeanoHTHTejieH Taioice nojiMpH3a*rop «HHTepc})epeHUHOHHoro Tnna», KOTopbift coaep>KHT 
no KpaHHen Mepe ABa cjiom no KpaiiHew Mepe oahh H3 KOTopbix AByjiynenpeJiOMjiMioiUHH 
aH H30Tp o n ho norjiomaioiUHM cjioh, a apyron cjioh onTHnecKH H30TponHbiH, noKa3arejib 
npejiOMjieHHH KOToporo coBnaAaer hjih MaiccHMajibHo 6jih30k c oahhm in noKa3aTejieH 
aByjiyHeiipejiOMJiHiomero cjiom. Pa3Hwua Mewy apyrnM noKa3aTeJieM npejiOMJieHHM 
AByjiywenpejioMJiMiomero cjiom m noKa3arejieM npejiOMJieHHM orrrHnecKH M30TponHoro cjiom 
npeBbiuiaeT 0.2 h AOCTHraeT 0.7-0.8. 

B 3tom BapHaHTe OAHa jiHHeHHo-nojiMpH30BaHHaM KOMnoHeHTa naAaiomero 

HenojiHpH30BaHHoro CBeTa, KOTOpon cooTBeTCTByeT HeoobiKHOBeHHbiH (6ojibuiHH) noKa3aTejib 

■ t 

npejiOMjieHMM AByjiy*ienpejiOMJiMK)inero aHH30TponHo norjiomaiomero cjiom, cymecTBeHHo 
OTpa>KaeTCM ot MHorocjiOHHOro nojiMpH3aTopa 3a cneT pa3JiviHHM noKa3aTejieH npejiOMJieHHM Ha 
rpaHHqax cjioeB. ripn cooTBeTCTByiomeM noaoope tojiiuhh cjioeB h hx noica3aTejieH 

npeJlOMJlCHHM OHTHHeCKa^ pa3H0CTb XOfla MOK^y BOJIHaMH, OTpa>KeHHbIMH OT rpaHHU OflHOTO H 

Toro >Ke AByjiyMenpejiOMjiMioiijero amooTponHO norjiomaiomero cjiom, coeraBjiMeT uejioe 
HHCJio jxsiwH bojih, T.e. pe3yjibTaTOM hx HHTep4)epeHUHH 6y^eT HHTep4>epeHiiH0HHbiH 

MaKCHMyM, npHBOAHIllHH K B3aHMH0My yCHJieHHK) OTpaaceHHblX BOJIH. llpH 3TOM OTTTHHeCKHe 

TOJimHHbi cjioeB onTHHecxH H30TponHoro MaTepnajia Moiyr 6biTb KaK 3HaHHTejibHO 6ojibuie — . 
fljiHHbi BOJiHbi, TaK h nopMAKa AJiHHbi BOJiHbi. B pe3yjibTaTe OTpaaceHne jiHHeftHo- 
noJiMpH30&aHHOH KOMnoHeHTbi HenojiMpH30BaHHoro CBera, kotopoh cooTBercTByer 
Heo6biKHOBCHHbiH (Gojimuhh) noKa3aTejib npejiOMJieHHM AByjiynenpejioMjiMiomHx 
aHH30TponHo norjiomaiomnx cjioeB 3HannTejibHO ycHjiHBaercM. 

06biKHOBeHHbifi (MeHbiiiHfi) noKa3aTejib np e jio m jichhm AByjiynenpejiOMJiMiomHx 
aHH30TponHo norjiomaioinHx cjiocb cosnaAaeT hjih Maxcn MajibHO 6jih30k noKa3aTeJiio 
npejiOMJieHHM onTHHecKH H30TponHoro cjiom, T.e. Her pa3JiMHHM (cxaHKOB) noKa3aTejien 
npejiOMJieHHM Ha rpaHHijax cjioeB. Ilo3TOMy Apyra* jiHHeHHO-nojiMpH30BaHHaM KOMnoHeHTa 
na^aiomero HenojiMpH30BaHHoro csera, KOTopofi c ootb ctctb y ct o6biKHOBeHHbifl (MeHbUinfi) 
noKa3aTejib npejiOMJieHHM AByjiynenpejiOMJiMiomero aHH30TponHo nomoiuaiomero cjiom, 
npoxoflHT nepe3 MHorocjioiiHbiH nojiMpH3aTop nojmocTbK), 6e3 KaKHx-Jin6o OTpa^iceHHH. 

JJpymM BapnaHTOM no H3o6peTeHHio cjiyxcirr nojiMpH3aTop «HHTep(|)epeHUHOHHoro THna», 
KOTopbiH coAep^cmr no KpaHHew Mepe ABa pa3JiHHHbix AByjiynenpejiOMJiMioiAHX cjiom no 
KpaHHen Mepe oahh H3 KOTopbix AByjiynenpejioMJiMiomHH aHH30TponHo noraoiuaiomHH cjioh, 
oahh noKa3aTejib npejiOMJieHHM KOToporo^eoBnaAaeT hjih MaKCHMajibHo 6jih30k c oahhm H3 - 
noKa3aTejien AByjiynenpejioMjiMiomero cjiom, a BTOpbie noKa3aTejiH np ejiOMJieHHM Asyjiyne- 
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npejiOMJiaiomero cjiom h flByjiynenpejioMJifliomero aHH30TponHO nonnomaiomero cjioa 
OTjinnaiOTca Me^cay co6oh, npuneM pa3HHua Me>KAy BTopfaiMH noKa3aTejiHMH npeBbimaer 0.2. 
. Bojibiuoe BJitwHHe Ha pe3yjibxaT HHTepcJjepeHUHH 0Ka3biBaeT cooTHOuieHHe 
HfrreHCHBHOCTeH, a 3HaHHT h aMiuiHTya ajieicrpHHecKHX nojieii HHTepcJjepHpyiomHx Jiyneii. 
H^BecTHO, 4to MHHHMajibHoe 3HaHeiuie if HTe m c h b 1 10 ctii b Hirrep4)epeHUHOHHOM MHHHMyMe 
(TeopeTHMecKH paBHoe Hyjiio) mo^kct 6biTb nojiyneiio b cjiynae hx paBeHCTBa. FIoaTOMy 
uejiecoo6pa3HO o6ecnenHTb MaKCHMajibHO aocth^chmoc BbipaBHHBaHHe aMnJiHTya 
HHTep4)epHpyK)mHx Jiyneft jinx ycjioBHJix HH+epcJ)epeHUMOHHoro mhhh My Ma, hto 
o6ecne4MBaer MaKCHMajibHoe "raiueHne" jiyneH cooTBercTByiomeH KOMnoHeHTbi 
HenojiHpH30BaHHoro CBera. Jinx nojiyneHHa orrrHMajibHoro pe3yjibTaTa HHTep(|)epeHUHH win 

yCJIOBHH HHTep(J)epeHUHOHHOrO MaKCHMyMa Heo6xOflHMO yBCJIHHHBaTb K03(J>4 )MI J HeHTbI 
OTpa^CeHMH OT K3UKJXOH rpaHHUbi CJIOeB. 

Bbioop MeroflOB M3roTOBJieHH^ nojmpH3aTopa no M3o6pereHHK) 3aBHCPrr ot BHua 
MaTCpHajioB, Hcnojib3yeMbix fljm AByjiyHenpejioMjiaiomHX aHH30TponHO norjiomaiomHX h 
ApyrHx cnoeB, h He bjihhct Ha cyTb H3o6peTeHHfl. 

OTJlHHHTeJIbHblM npH3HaKOM H306peTeHHH HBSmGTTCH TO, HTO no KpaHHGH Mepe OflHH 

AByjiyHenpejioMJiaiomHH aHH30TponHO noniomaiomHH cjioh mo^cct 6brn> c(f>opMHpoBaH: _ 

- M3 no KpaiiHeH Mepe oahoh opraHHnecKOH cojih jjHxpoHHHoro aHHOHHoro Kpacirrejifl o6mefi 
4)opMyjibi (II): 

(XpoMoreHHXOM*),,, rae XpoMoreH - xpoMO(J)opHaH cncreMa KpacHTejm; X = CO, S0 2 , 
0S0 2 , OPO(OTVT); M = RR'NH2; RR'R M NH; RR'R"R A N; RR'R " R A P np h : R, R', R", R A = 
CH 3 , CIC2H4, C2H 5 ,C 3 H7, C4H9, CgH 5 CH 2 , 3aMemeHHbiM cfceHHJi hjih rerepoapnji; YH-(CH 2 - 
CH2YVCH2CH2, Y = O hjih NH, m=0-5; N-ajiKHJinHpHflHHHii icaTHOH, N-ajiKHJiXHHOJiHHHH 

KaTHOH, N-aJIKHJIHMHfla30JIHHHH KaTHOH, N-aJIKHJITHa30JIHHHH KaTHOH H T.n.; 11 = 1-7; 

- HJIH H3 no KpaHHeH Mepe OflHOH HeCHMMeTpHHHOH CMeUiaHHOH COJIH AHXpOHHHOrO 

aHHOHHoro KpacHTejiH c pa3HbiMH KaTHOHaMH o6meii (J)opMyjibi (ED): 
(M/OI'i [M 1 + O X'.(CH 2 ) p -Z-] g {XpoMoreH} [ Z-(CH 2 ) p -XO M + ] f (-XO M + ) n> TO e: 
XpoMoreH - xpoMO(J)opHaH cHcrreMa xpacHTejia; Z = S0 2 NH, S0 2 , CONH, CO, O, S, NH, CH 2 ; 
p = 1 - 10; f = 0-9;. g = 0-9; n = 0-9, m = 0-9, n + f = 1-10; m + g= 1-10; X, X' = CO, S0 2 , 
OS0 2 , P0(0*M + ); M * Mi, M, Mi = H; HeopraHHHecKHH KaraoH rana NH4, Li, Na, K, Cs, 
Mg, Ca, Ba, Fe, Ni, Co h T.n.; opraHHHecKHH KaraoH rana RNH3, RR r NH 2 ; RR'R"NH; 
RR'R"R*N; RR'R ,! R*P rae R, R', R", R*^ £OikhS hjih 3aMemeHHbifl ajiKHji, rana CH 3 , C1C 2 H4; 
HOC 2 H4, C 2 H 5 , C3H7, C4H9, C 6 H 5 CH 2 , 3aMemeHHbiii $eHHji hjih rerepoapnji, YH-(CH 2 - 
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CH2Y)k-CH2CH2-, Y = O hjih NH, k=0-10; reTepoapoMaTHnecKHH ksthoh THna N- 

aJIKHJiriHpHJlHHHH, N-SJIKHJIXH HO JIHHH5I, N-ajlKHJIHMH^a30JTHHRH, N-aJIKHJITHa30JIHHHfl HT.n.; 

- .hjih 113 no KpafiHefi Mepe oahoto accouHaTa juixpoHHHoro aHHOHHoro KpacHTejiH c 

nOBepXHOCTHO-aKTMBHblM KETHOHOM h/mJIM aM(J)OTepHbIM nOBepXHOCTHO-aKTHBHbIM 

BemecTBOM o6mew cj)opMyjibi (IV): 

(M+O X'-) m [M + O X , -(CH 2 ) P -Z.l fi {XpoivioreH} [ Z-(CH 2 ) p -XO IIAB] f (XO flAB),,, r fl e: 
XpoMoren - xpoMO(j)opHaa cncTeMa KpacHTejia; Z = S0 2 NH, S0 2 , CONH, CO, O, S, NH, CH 2 ; 
p = 1 - 10; f = 0-4; g = 0-9; n = 0-4, m = 0-9, n + f = 1-4; m + g = 0-9; X, X' = CO, S0 2 , OS0 2 , 

PO(0"M + ); M = H; HeopraHHHecKHii KaTMOH THna NH4, Li, Na, K, Cs, Mg, Ca, Ba, Fe, Ni, Co 

i 

h T.n.; opraHHHecKHH KaTHOH Tuna RNH 3 , RR'NH 2 ; RR'R"NH; RR'R"R*N; RR'R"R*P rae R, 
R', R", R* = ajiKHJi hjih 3aMemeHHbifi ajiKHji, rana CH 3 , C1C 2 H4, HOC 2 H4, C2H5 - CioH 2 j, 
C6H5CH2, 3aMemeHHbift fyeuvm hjih reTepoapnji, YH-(CH2-CH 2 Y)k-CH 2 CH2- } Y = O hjih NH, 
k=0-10; reTepoapoMaTHHecKHH KaTHOH rana N-ajiKHjinHpHjiHHHfl, N-ajiKHjixHHOJiHHH*, N- 
ajiKHjiHMH£a30jiHHHfl, N-ajiKHJiTwa30JiHHH^ h T.n.; KTLAET; IIAB = KTIAB + , KTIAB + , 
AmIIAB, r\ae; K11AB* h KTIAB + - noBepXHOCTHO-aKTHBHbie KaTHOHbi, AmIIAB - 
a\i4)OTepHoe noBepxHOCTHO-aierHBHoe BemecrBo; 

- hjih H3 no KpaHHen Mepe o^Horo accounaTa jx h xp o hhho ro KaTHOHHoro KpacHTejia c 

nOBepXHOCTHO-aKTHBHbIM EHHOHOM h/hJIH aM(j)OTepHbIM nOBepXHOCTHO-aKTHBHbIM BemeCTBOM 

o6mefi cj)opMyjibi (V): 

(M*OX-) m [M + 0"X , -(CH2)p-Z-] g {XpoivioreH*} IIAB rae: XpoivioreH - xpoMO^opHaH 
CHCjeMa KpacviTejm; Z = SO2NH, SO2, CONH, CO, O, S, NH, CH 2 ; p=l-10;g = 0- l;m = 0 
-1; m + g = 1; X = CO, S0 2 , OSO2, PO(0'M*); M = H; HeopraHHHecKHH KaTHOH ™na NH4, Li, 
Na, K, Cs, Mg, Ca, Ba, Fe, Ni, Co h T.n.; opraHnnecKHH KaTHOH THna RNH3, RR r NH2; 
RR'R"NH; RR'R M R*N; RR'R"R*P rae R, R', R", R* = ajiKHJi hjih 3aMemeHHbifl ajiKHJi, rana 
CH 3) CIC2H4, HOC 2 H4, C2H5 - C10H21, C6H5CH2, 3aMemeHHbifi (Jjemui hjih reTepoapHji, YH- 
(CH2-CH2Y)k-CH2CH2, Y = O hjih NH, k=0-10; reTepoapoMaTHHecKHH KaTHOH rana N- 

aJIKHJinHpHflHHH5I, N-aJIKHJIXHHOJIHHHfl, N-aJIKHJIHMHfla30JIHHH5I, N-aJIKHJITHa30JlHHHfl h T.n.; 

KTIAB + (noBepxHOCTHO aKTHBHbifi KaraoH); BLAB = AIIAB\ AmIIAB, rae; ATIAB' - 
noBepxHOCTHo-aKTHBHbiH aHHOH, AmIIAB - aM(J)OTepHoe noBepxHOCTHo-aKTHBHoe Bemecreo; 

- hjih H3 no KpaiiHeH Mepe oflkoro accouHaTa anxpoHMHoro KaTHOHHoro KpacirrejiH c 

nOBepXHOCTHO-aKTHBHbIM aHHOHOM H/HJIH aM(j)OTepHbIM nOBepXHOCTHO-aKTHBHbIM BemecTBOM 

o6mei5 <J)opMyjibi (VI): z '~ 

{XpoMoreH}-[Z-(CH 2 ) p - X + RR'R" £IAB] n rae: XpoMoreH - xpOMO<|)opHaa CHcreMa 
KpacHTejw; Z = SO2NH, S0 2 , CONH, CO, O, S, NH, CH 2 ; p = 1-10; X = N, P; R, R\ R*' = 
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ajiKHJi hjih 3aMemeHHbiM ajiKHJi, TMna CH3, CIC2H4, HOC2H4, C2H5,C3H7; HAB = ATIAB", 
AmIIAB, nje: AT1AB' - nosepxHOCTHO aKTHBHbifi ahhoh, AmFIAB - aM(j)OTepHoe 
noBepxHOCTHO-aKTiiBHoe BemecTBo; n = 1-4; 

- hjih H3 no KpafiHefl Mepe oflHoro HepacTBopHMoro b Boae flHxpoHHHoro KpacHTejin h/hjih 
niirMeHTa, He coaep>KamHX HOHHoreHHbie hjih rn,apo4)HJibHbie rpynnbi; 

hjih H3 no xpaHHefi Mepe oflHoro nH3KOMOJieKyjrapHoro TepMOTponHoro 
>KiwKOKpHCTajuiHMecKoro BemecTBa, npeflcraBJWiomero co6oh flHxpoHHHbin KpacHTejib hjih 

COflep>KamHH B KaHeCTBe KOMnOHeHTbl ' >KHflKOKpHCTaJIJIHHeCKHH h/hjih 

HOKHAKOKpHCTaJlJIHHeCKMH ^HXpOH^HbiH KpaCHTeJlb, 3aCTeKJIOBaHHOrO TCM HJIH HHbIM 

cnoco6oM, HanpuMep, nocjrenyiouiHM nocjie HaHeceHHH cjioa OTBep>KneHHeM 
yjibTpac[)HOJTeTOBbiM H3JiyneHHeM; 

- hjih H3 no KpanHen Mepe OflHoro HOKH/XKOKpHCTajuiHHecKoro nojiHMepHoro MaTepnajia c 
peryjinpyeMOH creneHbio rn^po(})HJibHocTH, OKpaiueHHoro ^nxpOHHHbiM KpacHTejieM h/hjih 
coeAHHeHHHMH noaa; 

- hjih H3 no KpaHHen Mepe oflHoro nojiHMepHoro TepMOTponHoro ^KHflKOKpHcrajuiHHecKoro 
h/hjih He^KHziKOKpHCTajiJiHHecKoro BemecTBa, co,aep>Kamero pacTBopeHHbie b Macce h/hjih 

XHMHHeCKH CBH3<lHHbie C nOJIHMepHOH IjenblO AHXpOHHHbie KpaCHTeJIH, H HMeeT TOJIIUHHy 

MeHee 0,2 mkm; 

- hjih H3 no KpanHen Mepe ozihoto anxpoHHHOro xpacHTejm, cnoco6Horo k o6pa30BaHHio 
jiHOTponHOii >KHflKOKpHCTajuiHHecKOH 4>a3bi, h HMeeT TOJimHHy MeHee 0.1 mkm; 

- hjih H3 no KpaHHefi Mepe oflHoro flnxpoHHHoro KpacHTejia nojiHMepHoro crpoeHHa h HMeer 
TOjimHHy MeHee 0. 1 mkm; 

- hjih H3 no KpaflHeft Mepe o^Horo BOjiopacTBopHMoro opraHHHecKoro Kpacirrejia, cnoco6Horo 
k o6pa30BaHHio cra6HJibHOH jiHOTponHofi acHflKOKpHCTajuiHHecKoif c|)a3bi, o6mefi <|)0pMyjibi: 
{XpoMoreH} (S03M) n , rae: XpoMoreH - xpoMO(J)opHa^ CHcreMa KpacHTejra; M - H*, 
HeopraHHnecKHH KaraoH; h HMeer TOJimHHy MeHee 0. 1 mkm; 

- HJIH H3 HX CMeceH. 

Ho Kpauneu Atepe t oahh flHxpoHHHbiH aHHOHHbift KpacHTejib o6men <f)opMyjibi (II - IV) 
mo^cct 6biTb Bbi6paH H3 pa3p«j5a: 

- KpacHTejieii, cnoco6Hbix k o6pa30BaHHio cra6HJibHOH jiHToponHOH >KHflKOKpHcrajiJiHHecK0H 

(|)a3bl, HanpHMep, CyjIb<|)OKHCJIOT npOH3BOflHbIX HH AaHTp OHa, CyJlb<j)OKHCJIOT npOH3BOflHbIX 

CHMMerpHHHbix flH^eHHjiOTHMH^OB h OT6eH3HMrifla30Ji0B Hac|)TajiHH-l,4,5,8-, nepnjieH- h 
aHTaHTpoH-3,4,9,10-TeTpaKap6oHOBbix khcjiot, np^MOH >Kejm>iH CBeronpoHHbiH O [4] HT.n.; 
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- np*Mbix KpacwTCJiefi, HanpHMep, 6eH3onypnypHH 4B (C.I. 448), C.I. npaMOH opaHaceBbiii 26, 
C.I. npHMOM KpacHbiii 48 hjih 51, CI. npHMofi 4>HOJieTOBbiH 88, C.I. npHMOH chhmh 19 h ap.; 

- aKTHBHbix KpaciiTejiew (Tpna3HHOBbie, BHHHJicyjTbcj)OHOBbie HJiM IlpouHOHbi T), HanpMMep, 

C.I. UKTHliHblH KpaCHblii 1, C.I. aKTIIBHbIM >KCJlTblU 1, C.I. aKTHDHblfi CHHHH 4 H flp.; 

- KHCJIOTHblX KpaCHTeJieM, HanpHMep, pa3JIHHHbie npOH3BOAHbie 6pOMaMHHOBOH KHCJIOTbl, 
KHCJIOTHblH HpKO-KpaCHblH aHTpaXHHOHOBblH H8C, HpKO-CHHHH aHTpaXHHOHOBblii (C.L 61585), 
KHCJIOTHblH 3eJieHbIH aHTpaXHHOHOBblH H2C (C.I. 61580), KHCJIOTHblH HpKO-3eJieHbIH 
aHTpaXHHOHOBblH H4}K, C.I. KHCJIOTHblH KpaCHblii 138, C.I. KHCJIOTHblH XCejITblH 135, C.I. 

KHCJIOTHblii KpaCHblii 87, C.I. KHCJIOTHblH nepHbiH 1 h ap.; 

- H3 pnjxa cyjib({)OKHCjiOT nojiHUHKjiHHecKHX Kpacirrejieu, HanpHMep, HecHMMeTpHHHbix 
4>eHHJiMMHAOB h 6eH3HMHAa30JiOB HacJmuiHH- 1 ,4, 5,8-, nepiuieH- h aHTaHTpoH-3,4,9, 10- 
TeTpaKap6oHOBbix khcjiot, jjHcyjib^OKHCJioTbi npoH3BOflHbix HHflHro, thohhotto hjih 
XHiiaKpHflOHa [3a*BKa Ha naTeHT P0> 95117403, EH Xa26 (1997), c. 239] h Apyrne 
cyjib(J)OKHCJiOTbi Ha ocHose KyooBbix KpacHTejiefi h nnrMeHTOB. 

no KpafiHeu Mepe, oahh AHxpoHHHbiH KaTHOHHbiii KpacHTejib o6iuefi (J)opMyjibi (V - VI) 
M03K6T 6biTb Bbi6paH H3 paspnaa: 

- jiiOMHHecueHTHbxx KpacHTejiefi; nojiHMerHHOBbix (unaHHHOBbix, reMHunaHKHOBbix h T.n.)_ 
KpacHTejiefi; apnjiKa6oHHeBbrx KpacHTejiefi; reTepouHKJiHHecKHx npoH3BOAHbix w- h 

Tpnap HJI(j)eHHJIMeTaHOB, THOnHpaHHHOBblX, nHpOHHHOBblX, aKpH£HHOBbIX, OKCa3HH0BbIX, 

Tiia3HHOBbix, KcaHTeHOBbix, a3HHOBbix h T.n. KpacHTejiefi. 

no KpafiHeii Mepe, oahh AHxpoHHHbin KpacHTejib h/hjih nnrMeHT, He coaep>KaiuHX 
HOHHoreHHbie hjih rwzipo^HJibHbie rpynnbi, MO^Ker 6bn*b BbiGpaH H3 pa3pnAa: 

Ky6oBbix KpacHTejiefi; aiicnepCHbix KpacHTejiefi; aHTpaxHHOHOBbix KpacHTejiefi; 
HHflHrovmHbix Kp -CHTejieft; a30coenHHeHHH; nep hhoho Bbix KpacHTejiefi; nojiHUHKjiHHecKHX 
coe^MneHHH; reTepouHKJiHnecKHX npoH3BOAHbix aHTpOHa; MeTajiJioKOMnjieKCHbix 
coeAHHeHHfi; apoMaTnnecKHx reTepouHKJiHHecKHX coeflHHeHHH; jiioMHHecueHTHbix 
KpacHTejiefi. 

J\nx oSecneneHHfl Heo6xoaHMbix (J> H3 hko - m exaHH necK h x, aflre3HOHHbix, BbipaBHHBaiomHx, 
njieHKoo6pa3yK>mnx h ap, cbohctb no KpanHefi Mepe oahh AByjiyHenpejiOMjiaiomHH 
aHH30TponHO norjiomaiomHH cjiofi nojiapH3aropa noMHMO nepeHHCJieHHbix Bbiuie KpacHTejiefi 
MOHceT AonojiHHTejibHO conep^caTb MOAHcJ)HKaTop, b KanecTBe KOToporo Moryr 6brrb 
rHApo(|)HJibHbie hjih rHApo(|)o6Hbie T — * - *nb^HMepbi pa3JiHHHoro ™na, BKJHOHafl -» 

^CHflKOKpHCTaJIJIHHeCKHe, KpeMHHHOpraHHHeCKHe; nJiaCTH(J)HKaTOpbI H JiaKH, BKJHOHafl 

KpeMHHHopraHHnecKHe, a Taxxce HenoHoreHHbie noBepxHOCTHO-aKTHBHbie BemecTBa. 
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BBcaeuHe MOflH(J)HKaTOpa no3BOJiaeT TaioKe yivieHbiiiHTb paccenHHe cBeTa, KOTopoe bo3M05Kho 
H3-3a HajiHHHH MHKpofle^eicroB b AByjiynenpejiOMJiflEomeM aHH30TportHo norjiomaiomeM cjioe. 

IlepeHHcjieHHfeiMH Bbiuie Bap h aHTa mh He orpaHHHHBaicnrcH bo3mo>khocth Hcnojib30BaHHH 
xxpyrnx MaTepnajiOB mm 4)opMHpOBaHHfl aHH30TponHO norjiomaiouuHx 
AByjiynenpejioMJiHiomHx cjroeB rjih npe^jiaraeMoro nojiapH3aTOpa. 

^ByjiynenpejiOMjiHtoinHH aHM30Tpo n ho noraoIuaiomHH cjioh b npeAJiaraeMOM 
nojiHpH3aTope MoaceT 6brrb Kaic TBepAfeiM, TaK m >khakhm. 

Heo6xoAHMO TaioKe OTMenrrb, hto nepenHCJieriHbie Bbinie MaTepnajibi Moiyr 6brn> 
Hciiojib30Baiibi AJiM 4»opMHpoBaHii5i AByjiy HenpejioMjiMiomero aHH30TponHo noraomatomero 

• i 

CJT05I npH n3roTOBJieHHH He TOJibKo nojinpn3aTOpa «HHTep<j)epeHUHOHHoro THna», HO H 

3a^BJlHeMbIX HHHCe H OCHOBaHHblX Ha ^pyrMX $H3H4eCKHX HBJieHHSX nOJT^pH3aTOpOB H 5KKH 
3JieMeHTOB Ha HX OCHOBe. 

JJflH H3roT0BJieHHH 3aHBJiaeMoro nojiMpH3aTopa Moryr 6biTb Hcnojib30BaHbi BOAHbie, boaho- 
opraHHnecKHe h opraHHHecKHe pacTBopbi cooTBCTCTByiomHx Kp acHTe jiefi (II- VI), KOTopbie 
Moryr 6biTb npHroTOBJieHbi jih6o nocTeneHHbiM yBejiHMeHHeM KOHuempauHH pa36aBJieHHbix 
pacTBopoB (HanpMMep, c noMombio HcnapeHH^ hjih MeM6paHHoii yjibTpacJwjibTpaijHH), jih6o 
nyTeM pacTBopeHH* cyxHx KpacHTejieft b cooTBeTCTByiomeM p acre o pHTe Jie (BOAa, CMecb boam- 
co cnHpTaMH, 6HnojmpHbiMH anpoTOHHbiMH pacTBopHTejiflMH THna ,2JMOA hjih JJMCO, 

UeJUI030JIbBaMH, 3THJiaueTaTOM H flpyrHMH CMeiUHBatOIAHMHCfl C BOflOH paCTBOpHTeJWMH) AO 
Heo6xOflHMOH KOHUeHTpaltfiH. 

B 3aBHCHMOCTH ot cnoco6a c})opMHpoBaHHJi cjio* Hcnojib3yiOT pacTBopbi KpacHTejiefi c 
ko h ue HTp auH e m 1-30%. 

ripw Hcnojib30BaHHH cnocoGa no MeroAy [U.S. Patent No 2,544,659 (1951)] Ha 
npe^BapHTejibHO HaTepTyio b Tpe6yeMOM HanpaBJieHHH noBepxHOCTb noAJio^KKH 
uejiecoo6pa3HO HaHOCHTb 6ojiee pa36aBJieHHbie pacTBopbi, Toraa KaK npn 4>opMHpoBaHHH cjioa 
6e3 npe,zxBapHTejibHoro HarapaHHa no^Jio^cKH c noMombio MexaHHnecicoro opneHTHpoBaHH* 
no MeroAy [3a*BKa PCT WO 94/28073 (1994)] Hcnojib3yiOT 6ojiee KOHueHTpnpoBaHHbie 
pacTBopbi KpacHTejiefi, b tom HHCJie o6pa3yiomHe craGHJibHyio JiHOTponHyio 
^cHflKOKpHCTajuiHHecKyio 4>a3y. 

MexaHHnecKoe ynopwoneHHe cTa6HJibHbix JDKK KOMno3HUHH Ha ocHOBe KpacHTejiefi (II- 
VI) MO>Ker 6brrb ocymecrBJieHo noA AeficTBHeM chji, Bbi3biBaiomHx AecfcopMaiuiio HaT^ceHHH 
Ha MeHHCKe, o6pa3yiomeMCH npn pacKJiraHB^ijieM OTpwBe oahoh noBepxHOcra ot apyroii," 
mokay KOTOpbiMH pacnpeAeneH cjioh JDKK, hjih npH HajioaceHHH CABHroBoro ycnjiHH hto 
MOHcer 6biTb ocymecrBJieHo OAHOBpeMeHHO c HaHeceHHeM JDKK HanoBepxHOCTb noAJioaocH. 
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OpHeHTiipoBaHwe JDKK Ha noBepxHocTH nojuio^KKH tiojx fleficTBHeM c^BwroBoro ycHJiHa 
MO^KeT ocymecTBjiaTbCH npH HaHecenHH JDKK c noMombfo cjinjibepbi hjih paxejia, nocjieflHHfi 
MOaceT 6biTb HO>KeBoro hjih uHJiHHZjpHHecKoro rana. 

PacTBopti KpacnTejieH (II-VI) aonojiHHTejibHO Moryr coflep^caTb tiomhmo CMeujHBaiomHXCfl 
c boaoh opraHMHecKMX pacTBOpMTeJieii HenoHOreHHbie noBepxHocTHo-aKTHBHbie BeuuecTBa, 
CBH3yK)mne h njieHKOo6pa3yK)mHe peareHTbi, b KanecTBe KOTopbjx Moryr 6biTb Hcnojib30BaHbi 
nojiHBHHHJTOBbiii ciiHpT, nojiHBHHHJinwppojiHflOH, nojiHaxpHJiOBaa KHCJiOTa h ee 34)Hpbl, 
nojiHaxpHjiarvum, noJiH3THJieHOKCHfl m nojiH3THJieHrjiHKOJui, nojmnponHJieHrjwKOJib h hx 

COnO^HMepbl, 3THJIOBbIH H OKCHnpOFIHJIOBblH 3(})Mpbl UeJIJHOJI03bI, HaTpHeBaa COJIb 

• i 

Kap60KCHMeTHJmejIJlK)JI03bI H T.n. KpOMe TOrO, flJIfl nOBblUieHHfl yCTOHHHBOCTH pacTBopbi 

KpaciiTejiefi, MoryT coAep*ca*rb rnzxpoTporiHbie ao6aBKH H3 p*ma aMi-woB, HanpHMep otmcthji- 
4>opMaMHA, ajTKHJiaMHflbi 4)occ})opHOH KHCJioTbi, MOMeBHHa h ee N-3aMemeHHbie npoH3BOflHbie, 
N-ajiKHJinHppojiHflOH, HHi^HaHflHaMHji, a raioKe hx cmcch m CMecH aMHflOB c tjimkojikmh. 

KpacHTeJiw (II- VI) Moryr 6brrb TaioKe Hcnojib30BaaHbi fljifl 4 ) °P MH P OBaHH ^ 
£Byny4enpejioMJiaiomHX aHH30TponHo norjiomaromux cjioeB h b coneTaHHH c 
HeopraHHnecKHMH cojihmh flHxpoHHHbix aHHOHHbix KpacHTejiefl o6meft (JjopMyjibi (I). 

JXjih nojiyneHRa pacTBopoB KpacHTejien (II- VI) Moryr 6biTb Hcno;ib30BaHbi HecKOJibKQ_ 

MeTOflOB. 

Oahh H3 cnocoGoB 3aKjiK>HaeTCH b nocjieaoBaTejibHofi crryneHHaTOH HeHTpajimauHH 

pa36aBJieHHbIX paCTBOpOB COOTBeTCTBytOIUHX KapGoHOBblX, (J)OC(j)OHOBbIX HJIH CyJIb4)OKHCJIOT 

.awxpoHHHbix aHHOHHbix KpacHTeJieH c noMombK) pa3JiHHHbix ocHOsaHHH, b KaHecrrBe KOTOpblX 
Moryr 6biTb Hcnojib30BaHbi rnjipooKHCH MeTajuiOB, ajiHt^aTHHecKHe hjih rerepouHKJiHHecKHe 
aMHHOB hjih riwpooKHceH Terpa3aMemeHHbix KaTHOHOB aMMOHHH. HcnoJib3yeMbie khcjiotm 
KpacHTejien npe^BapHTejibHO OHHiijaiOT ot MHHepajibHbix cojien, HanpHMep npoMbiBaiOT c 
noMombio cojdihoh KHCJioTbi c nocjieayiomeH cymxeH npH 100°C. 

j3pyroH MeTOji nojiyneHHH 3aKJiiOHaeTCH b HarpeBaHHH pacTBopoB aMMOHHHHbix cojiefi 
^HxpoHHHbix . aHHOHHbix KpacHTeJieH c paccHHTaHHbiM KOJinnecTBOM cooTBercTByiomero 
ocHOBaHUH npn TeMnepaType Bbiuie 60°C, npn KOTopofi BbiaejiaiomHHca aMMHaK yjieTaer h 
o6pa3yeTCH cooTBexcrByiomaH CMemaHHan cojib, b kotopoh b KanecTBe ojjHoro H3 KaTHOHOB 
6yaeT aMMOHHHHbiH. Moiyr 6biTb TaioKe Hcnojib30BaHbi o6biHHbie peaKUHH o6MeHa KaTHOHOB 

C HCnOJlb30BaHHeM H0HH006MeHHbIX CMOJI HJIH MCM6paHHOH TeXHOJIOFHH. 

TpeTHH 6ojiee yHHBepcajibHbifi cndco6; npftrdflHbiH ajih nojiyneHHH HecHMMerpHHHbix- 
cojien ^HxpOHHHbix KpacHTeJieH, coaepacamnx opraHnnecKHe xaraoHbi, 3aKJiK>Haerc* b 
o6MeHe pa3JiHHHbix hohob c ncnojib30BaHHeM mcto^ob MeMGpaHHOH TexHOJioniH, Koropwe 
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n03BOJDHOT TaiOKe OCymeCTBJTHTb O^IIOUpeMCHHO H OSIICTKy paCTBOpOB AHXpOHHHblX 

Kpaci-rrejicii. 

Ann nojiyneHH* accounaTOB wxpoHHHbix KpacHTCJiefi, cofleprncamux HOHoreHHbie rpynnbi, 
hjih hx cMecefi c no KpafiHefi Mepe oahhm mojicm noBepxnocTHO-aimiBHbix hohob hjih hx 
CMecefi MoryT 6biTb Mcnojib30BaHbi HecKOJibKO mcto^ob. 

OflHH H3 Cn0C060B 3aKilIOMaeTCH B HeffTpaJlM3aUHH pa36aBjieHHbix pacTBopoB 
COOTBeTCTByHDmHX KHCJIOTHMX <|)OpM flHXpOHHHblX aHHOHHblX KpaCHTeJieH C nOMOUIbK) 

ajiHcj^aTHHecKHx hjih rerepouHKJiHHecKHx aMHHOB "hjih ruapooKHceH TeTpa3aMemeHHbix 
KarwoHOB aMMOHna, ccmepacamnx b KanecrBe ojuioro 113 3aMecTHTejiefi ynieBOAopoflHbiH 
paawKaji c 8-18 yrjiepoziHbix aTOMoe. Hcno;ib3yeMbie khcjiotw KpacHTejiefi npe^BapHTejibHO 
OMnmaiOT ot MHHepajibHbix cojiefi, Hanpurwep npoMbinaiOT c noMomuo cojimhoh KiicjiOTbi c 
nocjienyiomefi cyuiKofi npn 100°C. 

/Jpyroii mctoa nojiyqeHH* 3aKJiK>MaeTCH b narpeBannH pacTBopoB aMMOHHHHbix cojiefi 

HHXpOHHHblX aHHOHHblX KpaCHTeJiefi C COOTBeTCTByiOmHMH nOBepXHOCTHO-aKTHBHblMH 

ocuoBaHH^MH npH TervinepaType Bbiuie 60°C, npn kotopoh Bbi^eji^KDmnHCH aMMHaic yjieTaeT h 
o6pa3yeTc* cooTBercrByioinHH accoqwaT. MoryT bbiTb TaKHce ncnojib30saHbi o6biHHbie 
peaKUHH oGMena KaTHOHOB c Mcnojib30BaHueM HOHHOOOMeHHbix cmoji hjih MeM6paHHofi_ 

TeXHOJIOrHH. 

Tpernfi cnoco6, npnroAHbifi rjix nojiyneHHa accounaTOB jno6bix flnxpoHHHbix 
KpacHTejiea, co,aep;>KamHX HOHoreHHbie rpynnbi, hjih hx CMecefi c no KpafiHefi Mepe oothm 
MOJieM noBepxHOCTHo-aKTHBHbix hohob hjih hx CMecefi, 3aKjuoHaercH b o6MeHe pa3Hbix hohob 
Ha rioBcpxiiocTHO-aKrHBHbie HOHbi. 06mch mo>kct 6biTb ocymecTBjieH c Hcnojib30BaHHeM 
mctoaob MeM6paHHoii TexHOJiorHH, KOTopbie no3BOJLHK>T Tairace OCymeCTBJIHTb OflHOBpeMeHHO 
H OHHCTKy paCTBOpOB aCCOUHaTOB flHXpOHMHblX KpacHTejiefi, co/iep>KainHx HOHoreHHbie 
rpynnbi, hjih hx CMecefi c no KpafiHefi Mepe oahhm mojicm no BepxHo CTHo-aKTHBHbix hohob 
hjih hx CMecefi ot nocTopoHHHx HeopraHHHecKHx h opraHHHecKHx npHMecefi. BBeaeHHe b 
pacTBOp b npouecce MeM6paHHofi ohhctkh pa3JiHHHoro rana KOMnjieKcoHOB, HanpHMep 
TpHJioHa B hjih «KpayH-3(|)HpoB», no3BOJi5ieT H36aBHTbc^i ot MHoroBajieHTHbix KaTHOHOB (Ca, 
Cu, Al h flp.), KOTopbie TaioKe Moryr npHHHHofi o6pa30BaHHH MHKponacTHu h ocanKa. 

JXjih (J)opMHpoBaHH^ nojmpH3yiomero noKpbiTHH H3 HepacTBOpHMoro b BOjote AHxpoHHHoro 
KpacHTejiH h/hjih nnrMeHTa, He coaep^amnx HOHHoreHHbix hjih rHApoc})HjibHbix rpynn, hjih 
hx CMecefi, KOTopbie, Kax npaBHJio, nnuxb " pacf kbpHMbi h b 6oJibmHHCTBe opraHHHecKHx " 
pacTBopirrejiefi MoryT 6biTb ncnojib30BaHbi pa3JiHHHbie Meroabi. 
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TaK, (|)opMHpoBaiiHe nojiflpmyiomiix noKpuTHH ua ocuouc Ky6oBbix KpacHTejiefl, 

aiiTpUXHHOHOBblX npOH3BOAHbIX, nepMHOHOBblX II HOAHUHKAOXHHOHOBblX COeAHHCHHH MOKCT 

osiTb ocymecTBjieHO cAeAyiomHMH cnocooaMH: 

- HaneceHHe na noBepxuocTb fioajio^kkh c OAHOBpeMcnnoM opnenTHpyiomeM bo3AChctbhh 
pacTBopob HeopraHH^ecKMx h op ran hhcckmx cepHOKHCJibix 3(j)iip0B BoccTaiiOBjieHHbix cJ)opM 
yKa3aHHbix KpacHTejien (THna Ky6o30jieH), KOTopbie MoryT HaxoAHTbCH b jiHOTporiHOM 

>KHMKOKpHCTaJIJlH4CCKOM COCTOHHHH. C(j)OpMHpOBaHHbIli TSKMM o6pa30M OpMCHTHpOBaHHblM 

cjioh cepHOKHCJibix 3({)HpoB noAeprarcrr AaAee OKHCAtrrejibHOMy rnApoAH3y. IlpH 3TOM Ha 
rioucpxiiocTH o6pa3yeTCH opHCHTHpoBannbifl cjioh y>ice HepacTBopHMoro b BOAe KpacHTeAH. 

- IlailCCCIMIC II a IlOBCpXHOCTb HOAJIOXCKI! C OAHOBpCMeHHblM OpIieHTIipyiOUUHM B03AeflCTBIieM 

BoccTaiiOBjieHHbix c})opM yKa3UHHbix Kpaci iTCJiefi (nina JieUKO-COeAimCHMH) B BHZie paCTBOpOB 
pa3JiMHHbix cojiefl (HeopraHHnecKHX h opraHHnecKHx), KOTopbie TaioKe Moryr HaxoAHTbCH b 

JlHOTpOIlHOM /KIIAKOKpiICTaJIJlHHeCKOM COCTOHHHH. C(J)OpMHpOBaHHbIH TaKHM o6pa30M CJIOH 

Aajiee noABepraeTCH xiiMnnecKOMy hah ajieKTpoxwMHMecKOMy okhcjichhio c o6pa30BaHHCM 
opweHTupoBaHHoro cjioh y>Ke HepacTBopHMoro b BOAe KpacHTejin. 

- fljiH noAyneriHH noA5ipH3yiomero noFcpbrrHH Ha ochobc HepacTBOpHMbix b BOAe 

CHMMCrpHHHblX H HeCHMMGTpMHHblX npOH3BOAHbIX AH(|)eHHAAHHMHAOB H AHOeH3HMHAa30AOB 

3,4,9, 10-nepMjieHTeTpaKap6oHOBOH KMCJiOTbi (ITTKKX mop/t 6biTb wcnojib30BaHbi cooTBer- 
CTBytomwe npOH3BOflHbie ^I'-eHHa^THJi^^^S^'^^'-reKcaKapooHOBOH KHCJiOTbi (ETTCK) b 
BHAe pacTBopoB HeopraHHnecKHX m opraHHnecKHx coach, KOTopbie Taxace Moryr HaxoAHTbCH b 

JIHOTpOnHOM ^KHAKOKpHCTaJIJIHHeCKOM COCTOHHHH. IlpH AaJIbHeflllieH XHMHHeCKOH H 

3JieKTpoxHMHHecKoii BOCCTaHOBHTejibHOH o6paooTKe hjih Y<1> oojiyneHHH npoH3BOflHbie BITCK 

UHKAH3yK>TCH C o6pa30BaHMCM OpHCHTHpOBaHHOrO CJIOH npOH3BOflHbIX ITTKK. 

- CjieAywmHH cnoco6, npHroAHbift Taioice h jxjw (J)opMHpOBaHHH nojmpH3yiomHx noKpbrraft Ha 
ocHOBe nnrMenTOB, 3aKAiOHaercH b nanecenHH Ha noBepxuocTb noAJio>KKH c OAHOBpeMeHHbiM 

OpHeHTHpyK>lUHM B03 ACHCTB HCM JTHOTpOnHblX ^KHAKOKpHCTaJIJIHHeCKHX paCTBOpOB 

AHxpOHHHbix xpacHTejieH h/hjih nwrMeHTOB b cepHOH khcaotc hjih ojieyMe pa3JiHHHOH 
KOHueHTpauHH. 06pa30BaHHe HepacTBopHMoro b boac opneHTHpoBaHHoro cjioh npoHexoAHT 

npM nOCJieAyiOmeM OCTOpO^KHOM pa36aBJieHHM KHCJiOTbi BOAOM, KOTOpOe MOXCeT npOHCXOAHTb 
npH C03AaHHH HaA CJlOeM 100% BAa>KHOCTH. 

OopMHpOBaHHe AByAynenpejiOMAHiomero cjioh Ha noBepxHOCTH noAJioaacH noA 
AewcTBHeM cABHroBoro ycHAH* MO>Ker dcyiAectBJiHTbCH npn HaHeceHHH pacTBopos c noMO- 
mbio 4>HAbepbi hjih paxeAH, nocAeAHHH mo^cct 6biTb hokcboto hah umiHHApHHecKoro THna. 
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Ilpn (J)opMMpOB<iHHH ziByjiyHenpejiOMjifliomero cjioh b KaMecTBe aonojiHHTejibHoro 
opueHTHpyiouxero bo3,uchctbhh MoryT 6brrb ncnojTb30BaHbi MarHHTHbie, aJieicrpoMarHirrHbie h 
3jieicTpocTaTii<iecKHe hojih, KOTopbic Moryr npuMewiiTbCM b cjiynaax, Koraa upcwin HaHeceHHH 
ne orpaHH4eHo hjih H3roTOBjieHHH nojmpH3yK)mero noKpbiTH* Hcnojib3yK>Tca 

pa^oaBJicHiibie pacTBopbi. 

J\}va nojiyMCHMH flByjiyMenpejiOMJi>uomero cjioh Ha ocHOBe MeTanjioKOMorieKCHbix 
KpacHTejiefi momcct 6biTb ncnojib30BaHa MeTajuiH3aiiHH KpacHTejiefi HenocpejiCTBeHHO Ha 
noBepxHOCTH no/uiOKKH. C 3toh uejibio Ha no^jiOKK'y npe^BapHTejibHO HaHOCHT (HanpHMep, 
HanpaBjieiiHbiM HanbuieHneM) opHeHTupoBaHHbiii cjioh okhcjiob MerajuiOB, nocjie Hero 
noBepxHOCTb oopaoaTbiBaeTCH pacrsopoM cooTBeTCTByiomero Kpacirrejin. ripn 3tom MoryT 
obiTb nojiyneHbi yjibTpaTOHKHe opHeHTupoBaHHbie cjioh' HepacTBopiiMbix b Bo,ae 
MeTa/iJiOKOMnjieiccHbix KpacnTejien, ocooeHHO npHro^Hbie jxnn H3roTOBjieHHH 
MHTepcjjepeHuiiOHHOH pasHOBHflHOCTH 3aHBjineMoro nojinpraaTopa. 

Kojiee yHHBepcajibHbifi cnocoS nojiyneHHH flByjiy'ienpejiOMJTHiomero cjioh Ha ocHOBe 
HepacTBOpHMbix b BO^e AHxpoHHHbix KpacHTejiefi h/hjih nnrMeHTOB 3aKjnoHaeTCH b 
ripwroTOBjieHHH cneuHajibHbix BbinycKHbix $opM, KOTopbie nojiynaiOT flMcneprnpoBaHHeM 
yKa3aHHbix KpacHTejien jxo nojiyneHHH aHireoMeTpHHHbix nacnm pa3MepoM He 6ojiee 0.5 mkm. 
h cooTHomeHHeM ^JiHHbi k anaMeTpy nacTHu He.MeHee 20. JJjix CTa6njiH3aijHH TaKHM 
BbinycKHbix <|)opM HCnojib3yiOTCH pa3JiHMHbie noBepxHOCTHo-aKTHBHbie Bemecraa. Ha ocHOBe 
nojiy4eHHbix BbinycKHbix (J)opM roTOBHTCH BbicoKOKOHueHTpHpoBaHHbie (coaep>KaHHe 
AHxpoHHHoro KpacHTeJiH h/hjih nnrivieHTa hjih hx CMecefi He MeHee 10%) cHCTeMbi b 
pa3JiHHHbix pacTBopHTeji^x, BKJiKDnaH BOjiy, b MOHOMepax hjih pacnjiasax nojiHMepoB. IlpH 
dtom nojiyMeHHbie CHCTeMbi Moryr HaxowrbCH h >k h,zi ko Kp h CTaji ji h h e cko m coctohhhh. Hpu 
HaHeceHHH TaKHx BbicOKOKOHueHTpnpoBaHHbix cHCTeM Ha noBepxHOCTb nofljio^cKH npw 
oflHOBpeMeHHOM opHeHTHpywmeM B03,neHCTBHH c nocjieayiomeH cooTBercrByiomeH 
o6pa6oTKOH o6pa3yeTCH flByjiynenpejiOMJiHiomHH aHH30TponHO norjiomaiomHii cjioh. B 
cjiynae yaajieHHH pacraopHTejiH (ncnapeHHeM hjih pa36aBjieHHeM c nocjieayiomefi 
npoMbiBKofi) o6pa3yeTCH nojiHpH3yioiuee noKpbiTwe cocroHiuee b ochobhom H3 flHxpoHHHoro 
KpacHTeJiH h/hjih nnrMeHTa. B cjiynae npnMeHeHHH MOHOMepa hjih pacnjiaBjieHHoro nojiHMepa 
o6pa3yeTCH nojinpH3yiomHe noKpbiTHH c 6ojibiueii tojiuuhhoh (no 5 mkm). 

Bbi6op cnoco6a HaHeceHHH onpeflejineTCH Taicace h thiiom nczuio^cKH, b KanecTBe KOTOpoii 
M02KCT 6biTb TBepaan njiocKan, ccjjepTT^ecKaa hjih UHjiHHflpHHecKaH, npo3paHHan hjih -* 
OTpa>KaiomaH noBepxHOCTb opraHnnecKcro hjih HeopraHHHecKoro creiaia, CHJiHKaTHoro 
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CTCKJKl C HanblJieilUblM nOJiynpOBO.UHHKOBblM CilOCM, IlJiaCTMHbl KpCMHWH C HanblJieHHbIM 
CJIOCM aJIIOMHHMH. 

J\nx cj)opMnpoBaHH^ flByjiyHenpejiOMjiflK)mHx ami30TponHo norjioiuatoiUHX cjioeB, MoryT 
6biTb npiiMeneHbi cjie^ayioiune cTanaapTHbie cnocoGbi: naHeceHne BajniKOM, paKejibHbiM 
hojkom, paKejieM b tjjopivie HeBpamatomerocH uHJiMH^pa, HaHeceHne c noMombio meneBOH 
(t)HJibepbi w .apyrwe. JUjim 3Toro mokct 6biTb ncnanb30Bauo THnoBoe ooopynoBaHHe mix 
HaHeceHHH pasjiHHHbix noKpbiTHii, nanpwMep ycTaHOBKH JiaKOKpacoHHofi npoMbimjieHHOCTH, a 
Taioice nojiMrpac})HHecKoe o6opyaoBaHHe pa3JiHMHbix rancm, BKjiiOHaa ycrraHOBKM juih 
cj)jieKCone i iaTM. 

B pane cjiynaeB nociie HaneceHMH cjioh no^BepraeTCH cyuiKe c uejibto yaajieHH* 
pacTBopnTejreH. B apyrax cjiyna^x, HanpHMep jxnn TepMoruiacnmHbix noJiHMepHbix 
MaTepnajiOB h cTeKjiyiomnxcM MaTepnajiOB, HaHeceHHbifl cjioh oxjia>fc,aaeTC^ nocne HaHeceHHa. 

^pyniMH MeTO^aMii, KOTopbie mo>kho ucnoJib30BaTb jxsm noJiyneHHa 
AByjiyHenpejiOMJiHtouuHX aHM30TporiHO norjiomaiomux cjioeB H3 MaTepwanoB, o6pa3yioinnx b 
npouecce i lancccu >KH,uKOKpHCTajijniMecKOM 4>a3y, hujihctch Haneceime 3Toro MaTepnajia no 
U.S. Patent No 2,524,286 Ha noAJioKKy, H3HanajibH0 noaroTOBJieHHyio opHeHTauHH 

>KIIAKOKpiiCTaJl^HHeCKOH cj)a3bl. OflHHM H3 TaKIiX MeTOAOB CJiy>KHT OflHOHanpaBJieHHO©- 

HaTMpaHMe no;mo>KKH hjih npexiBapHTejibHO HaHeceHnoro Ha Hee tohkoto nojiHMepHoro cjioh, 

H3BeCTHOe H npHMeHiieMOe RJIX OpHeHTaUHH TepMOTpOnHblX HH3KOMOJieKyjlflpHbIX 

>KHflKOKpiiCTajuiHHecKHX CMecefi npH H3roTOBjieHMH ^KK-OTcmieeB. 

-Eme ozxhh mctoa nojiyneHHH flByjiyHerrpejiOMjmtomHx aHH30TponHO norjiomaiomHX cjioeB - 
3to H3BecTHbiw mctoa cj)OToopHeHTauM*i npe,UBapMTCJibHO HaHeceHHoro tcm hjim HHbiM cnoco- 
oom cjioa c noMombto oGjiyneHHa ero jihhchho nojiMpH30BaHHbiM yjibTpa<J)HOJieTOBbiM cbctom. 

Jlflsi HaHeceHHH flByjiynenpejiOMJiafOLUHx aHH30TponHo norjiomaiomHX cjioeB H3 
TepMOTponHbix noJiHMepHbrx MaTepnajiOB Moryr 6biTb npHMeHeHbi SKcrpyaepbi, b tom hhcjic 
HMeiomHe hcckojibko njiocKMx (j)HJibep h no3BOJiaioiHHe HaHOCHTb 3a oahh npoxoa cpa3y 
HecKOJibKO cjioeB pa3Hbix noJiHMepHbrx MaTepwajiOB Tpe6yeMofl TOJimHHbi. 

riepe4HCjieHHbie Bbiiue MaTepHajibi, cnoco6bi hx npHroTOBJiemifl h Meroflbi <J)opMHpoBaHHJi 
Ha hx ocHOBe AByjiynenpejioMJiaiomHX aHM30TponHO norjiomaiomux cjioeB Moryr 6biTb TaioKe 
Hcnojib30BaHbi npw M3roTOBjieHHH nojiHpH3aTopoB flpyrax thttob h )KKH sjieMeHTOB, 
npHBejaeHHbix HH>Ke b npe^jiaraeMOM H3o6peTeHHH. 

ripeAJiaraeMBifl nojrapH3aTop HHTepe$epeHUHOHHoro T^na moxcct 6biTb BbinoJiHeH KaK •• 
KOM6HHnpoBaHHbiM, T.e. p a6oTaio m h m KaK "Ha OTpaMceHHe", TaK h **Ha nponycKaHHe", Tan h 
jxjih pa6oTbi TOJibKO "Ha OTpaaceHHe". B 3THX c^yna^x BapnaHTOM BbinojmeHHa hbjihctc^ 
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iiojwpiuaTop, KOTopbiii coMep>KHT no KpaMHeii Mepe OflHO CBeTOOTpaHCaiOIUHM CJIOH. 
CBeTooTpa>i<aiomMfi cjioh mo>kct 6biTb MerajuinnecKHM. HaHeceHne CBeTooTpa>Kaiomero 
cjiom no3BOJiHer Taioice Bbi6npaTb onTHMajibHbie nnx HHTepc})epeHUHH K03(j)(})HUHeHTbi 
OTpa>iceiiHH ot rpai-um nojiapH3aTopa. 

ripn w3roToujieHHH nojinpH3aTopa hu noxuioKKy nepBbiM co CTopoHbr no^JiOKKH MoaceT 
ObiTb HaHeceH KaK CBeTooTpaacaiomHH cjioh (^epKajio nojiHocTbio hjih nacTHHHO 
OTpa>icaiomee), TaK h AByjiyHenpejiOMjiaiomHH aHH30TponHo norjiomafomnn cjiom. 

OTpa>KaK>mHH CJIOH MO>KeT 6bITb BbinOJIHeH KaK H3' MCTaJIJia, TaK H B BHfle MHOrOCJIOHHblX 

AHDJieKTpHHeCKMX 3epKaJI H3 Hepe^yHDlUHXCH CJIOeB MaTepViaJIOB C BblCOKHM H HH3KHM 

• 1 

noKa3aTejiHMH npejiOMJieHna. 

MeTajiJiHMecKHe noKpbiTHH AocraTOHHO npocTo HaHOCMTC*, HanpHMep TepMnnecKHM 
iicnapeHiieM b BaKyyMe, ho npM 3tom b hhx HMeeT MecTO norjiomeHne CBeTa, hto yMeHbiuaeT 
nponycKaHHe (oTpaaceHne) nojinproaTopa. Rjih nojiyMeHiia OTpa>Kaioinnx MerajuiMHecKHx 
noKpbiTHH MoryT ncnojib30BaTbCM ajiK)MHHHH (AI), cepe6po (Ag) h apyrne MeTajuibi. 

B cjiynae MHorocjioiiHbix .HHSjieicrpHHecKHx 3epKaji norjiomeHne CBeTa b hhx OTcyrcTByeT, 
ho npouecc hx HaHeceHH5i AOBOJibHO cjio>KeH h TpyaoeMOK. Una 3thx noKpbiTHH Moryr 
Hcnojib30BaTbC5i Ti02, MgO, ZnS, ZnSe, Zr0 2 , kphojiht h nojiHMepbi b KanecrBe MaTepHajiOB c— 
BbicoKHM noKa3aTejieM npejiOMJieHHa, a b KanecTBe MaTepHajiOB c hh3khm noKa3aTejieM 
npejiOMjieHH* - SK) 2 , A1 2 0 3 , CaF 2) BaF 2 , MgF 2 , A1N, BN hjih nojiHMepbi. 

A-"* HaHeceHH^ oTpa>Kaiomero cjio* Ha nojuio>KKy hjih Ha noji*pH3aTop Moiyr 6brrb 
npHMeHeHbi cjiejjyiomHe craHAapTHbie cnoco6bi, HanpHMep, TepMHnecKoe HcnapeHHe b 
BaKyyMe, naHcccHHe b napax c nocjie,ayK)meH repMHMecKOH oopa6oTKOH, MarHeTpoHHoe 
pacnbijieHHe. 

B KanecTBe MaTepnajia no;mo>KKH, Ha KOTopyro Mo^cer 6biTb HaHeceH nojrapH3aTop, 
pa6oTaiomHH Ha "npocBeT" h, bo3mo>kho, xionojiHHTejibHO Ha "oTpa>KeHHe", Moryr 6brrb 
wcnojib30BaHbi jno6bie MaTepnajibi, npo3panHbie b £Hana30He pa6oHHX ajihh bojih, HanpHMep, 
KBapu, creKjio 7 nojiHMepbi h apyrHe. 

B KanecTBe MaTepnajia nofljio>KKH, Ha KOTOpyio momcct 6biTb HaHeceH nojiflpraaTop, 
pa6oTaiomHH TOJibKO Ha **OTpa>KeHHe" Hap*ay c MaTepnajiaMH, npo3paHHbiMH b flHana30He 
pa6o4Hx jxjihh bojih, HanpHMep, KBapu, creKjio, nojiHMepbi h Moryr 6biTb Hcnojib30BaHhi 
TaioKe jiio6bie apyrae MaTepnajibi, Henpo3pa4Hbie b flnana30He pa6oHHx ajihh bojih, 
HanpHMep, MeTajuibi, nojiynpoBOAHMKOBbie-MarepHajibi, CHTajuibi, njiacTMaccbi h apyrHe. 

Mcnojib30BaHHe yKa3aHHoro flByjiynenpejioMjuHomero aHH30TponHO nomomaiomero cjioa 

C np0H3B0JIbH0H TOJIIUHHOH, TO eCTb npii KOTOpOH He peaJIH3yeTC* HHTep(j)epeHUHOHHbIH 
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3KcrpcMyM Ha Bbixoae no^pn3aTopa no KpaHHeft Mepe aji* oahoh JiHHeHHO-nojmpH30BaHHofi 
KOMnoHeHTbi GBera, no3BOJifler co3,aaTb TaioKe nojinpH3aTop flHxpoHHHoro THna. 

^ByjiyMenpejiOMJi^iomHH aHM30TponHo norjioinaiomaii cjioh npeflcraBJiaeT co5ofi 
opHeHTiipoBaHHbiM b onpeaejieHHOM HanpaBjieHHH MOjiexyjiapHO ynop$moHeHHbiH cjioh 
KpacHTejia, b kotopom njiocKocTH MOJieKyji h jie^camHe b hhx HHnojibHbie MOMeHTbj 
OflHopoflHo opMeHTHpoBaHbr OTHOCHTejibHO HanpaBjieHHH, KOTopoe 3aaaeTca jth6o 
nosepxHOCTHOH aHM30TponMefi, jih6o HanpaBJieHHeM MexaHMnecKoii opHeHTauHH. 

npMHUHn AeHCTBM5i yica3aHHoro nojiapH3aTopa ocHOBaH Ha tom, hto HenojiapH30BaHHbiH 
CBcr npn npoxoicaeHHH nepe3 , yica3aHHbiH cjioh nacTHHHo noraomaeTCfl xpoMO(J)opHOH 

CMCTeMOM KpaCHTeJT^. FTpH 3TOM npOXOjmiT TOJIbKO T3 HUCTb CBCTOBblX BOJIH, B KOTOpbJX 

HanpaBJieHHe KOJie6aHHH 3JieKTpHHecKOH cocTaBJinfomeii 3 ji e KTp o m arH hth oro nojia 
nepnennHKyjinpHa tfHnoJibHOMy MOMeHTy onTHHecKoro nepexo.ua (cJ)Hr.4). 

Heo6xOAHMO npH 3TOM OTMeTHTb, HTO B 3aBHCHMOCTH ot Hcnojib3yeMoro KpacHTejiH 

3a*BjiaeMbiH nojinpH3aTop cnoco6eH o6ecneHHBaTb nojiapH3auHio He TOJibKO b bhahmoh nacTH 
cneicrpa, ho h b y<t> o6jiacTH, a TaioKe ojiHaoieH HK o6jiacTH. B cjiynae Hcnonb30BaHHa 
jaHXpOHHHbix KpacHTejiefi c nomomeHweM TOJibKO b YO o6jiacTH, flByjiyHenpejiOMJiawmnH 
cjioh ivro>KeT 6biTb Hcnojib30BaH b KanecrrBe (J)a303a,Uep>KHBaK)mHX CJIOeB. _ 
CymecTBeHHbiM otjihhhcm nojinpH3aTopa flHxpoHHHoro rana no H3o6peTeHHio aBjiaeTC* to, 
hto no KpafiHefi Mepe ooth AByjiyHenpejiOMJiaiomHH aHH3orponHO norjiomaiomHH cjioh, 

C(})OpMHpOBaHHbIH H3 KpECHTeJieH (II - VI) H/HJIH H3 HepaCTBOpHMOTO B BOAe AHXpOHHHOTO 

KpacHTeji^ h/hjih nnrMeHTa, He conep>Kaiiuix hohho reHHbie hjih rHflpo(J)HjibHbie rpynnbi. 
Hcnojib30BaHHe yKa3aHHbix KpacwTejiefi no3BOjmer: 

yjiyHUIHTb . nOJIHpM3aUHOHbie XapaKTepHCTHKH H C03J*aTb BbIC0K03(|)(j)eKTHBHblil 

6e3^ecJ) eKTHbiH nojiapmaTop, KOTopbifi b otjihhhc ot H3BecTHoro nojiflproaropa no 3a*BKe 
PCT WO 94/28073 (1994) o6jia^aeT Hapwy c hh3koh 3JieKrponpoBo ( aHOCTbio 
KOHTpojiHpyeMoii cnoco6HOCTbjto k opHeHTauHH )KK; 

- C03,aaTb nOJIHpH3aTOp, 06jiaAaiOIHHH HaptfAy C XOpOUIHMH flHSJieKTpHHeCKHMH CBOHCTBaMH 
BblCOKOH yCTOHHHBOCTbK) K fleHCTBHK) BJiarH; 

- paciiiHpHTb accopTHMeHT KpacHTejieii, npHroflHbix jijih H3roTOBJieHHH BbicoK03<j)4>eicrHBHbix 
nojiapH3aTopoB. 

B OTjiHHHe ot KpacHTejieii, ncnojn>3yeMbix ajiji H3roTOBjieHHH H3BecTHoro nojiaproaxopa no 
3aaBKe PCT WO 94/28073 (1994), np HM^keHHe y ica3 aH Hbix KpacHTejiefi (II - VI) no3BOJiaef 
peryjiHpoBaTb rH#pocj)o6Ho-rHflpo(|)HJibHbiH 6ajiaHC b MOJieKyjie AHxpoHHHoro KpacHTeJia, hto 
HMeeT 6ojibuioe 3HaneHHe jxjih o6pa30BaHna jiHOTponHOH ^cHflKOKpHCTajuiHHecKOii (JDKK) 
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4>a3bi. Tan, co3,aaHHe onpeaejieHHoro rHApo(})o6HO-rHApo4)HjibHoro 6ajiaHca flBjweTOi oahhm 
H3 ycjiOBHfi o6pa30BaHHH H3 tskhx MOJieKyji KpacHTejia HaaMOJieKyji^pHbix arperaTOB, npn 
AOCTiiaceHHH onpe^ejieHHOH ko h ue HTp aun h KOTopbix pacTBop nepexoAHT b ynopaAoneHHoe 
>KHAKOKpHCTajijiMHecKoe coctohhhc npH HaHeceHHH pacTBopa B JDKK COCTOHHHM Ha 

nOBepXHOCTb nOAJIO>KKH npH OAHOBpeMCHHOM OpHeHTHpyK)meM B03AeHCTBHH MOKCT 6bITb 

ccJjopMHpOBan flByjiyHenpejioMjiHFomHM aHH30TponHo norjiomaiotuHH cjioh, b kotopom 
njiocKOCTM xpoMO<J)opHbix chctcm MOJieKyji AHxponnHoro KpacHtejia h Jie^camHe B hhx 
AHnojibHbie MOMeHTbi onrrHHecKoro nepexoAa oah^poaho opueHTHpo BaHbi OTHOCHTejibHO 
HanpaBJieHH^, KOTopoe mokct 3aAaBaTboi jih6o noBepxHOCTHon aHH30TponneH, jih6o 

i 

HanpaBJieHHeM MexaHHHecKon opiieHTaiiHH, jtw6o B03AefiCTBHeM MarmrrHbix hjih 
DjieicrpoMarHHTHbix nojien. 

OcooeHHO CHjTbHoe BJiHHHHe Ha rH^po^HjibHo-rHflpoc^oeHbiH 6ajiaHc Ha6jiFOAaercfl npH 
Hcnojib30BaHHM b xanecTBe no KpaftHefl Mepe oahoto H3 hohob opraHHHecKoro HOHa 
(KpacwTejiM II- VI). 3a chct 3Toro yuaeTcn nojiynaTb CTaGmibHbie jiHOTponHbie xchako- 
KpHCTajiJiHHecKne (J>a3bi h jxjvi pacTBopoB KpacHTejiefi, KOTopbie b bhac HeopraHHHecKHx, 
CHMMeTpHHHbix cojieii hjih khcjiot He cnoco6Hbi K 06pa30BaHHK) JDKK (J)a3bl. 

HanpHMep, b pe3yjibTaTe KOHAeHcaunn KpacHTejien c IIAB o6pa3yK)TCfl accouHaTbi^ 

06jiaiiai0mHe CBOHCTBaMH IIAB, OTJIHHHTeJIbHOH CnOC06HOCTbK) KOTOpblX HBJWCTCH 

cxjioHHOCTb k arperauHH c o6pa30BaHHeM MHuejui (arperaTOB), b tom HHCJie 

aHH30MerpHMeCKOH <J)OpMbI. 

-B 3aBHCHMOCTH OT KOJIHHeCTBa HOHO rCHHblX rpynn, OT MOJIbHOrO COOTHOIIieHHfl H BHfla 

noBepxHOCTHO-aKTHBHoro HOHa MOJieKyjia AHxpoHHHoro KpacHTejm Moacer BbicrynaTb KaK b 

POJIH rHflpO^HJIbHOH (nOJlflpHOH) C0CTaBJI5iK)meH, TaK BbinOJlHHTb (J)yHKUHK) ™apo<J)o6hoh 

nacTH IIAB. HanpHMep, npn HajiHMHH AByx HOHoreHHbix rpynn b MOJieicyjie AHxpoHHHoro 
KpacHTe/m npw ko h Ae HcauHH ero c oahhm mojicm noBepxHOCTHO-aKTHBHoro HOHa o6pa3yeTCH 
noBepxHOCTHO-aKTHBHbiH accounaT, b kotopom THApo4)HJibHa^ HacTb HenocpeACTBeHHO 
CBH3aHa c MOJieKyjiofi KpacHTejiH. FIpw KOHAeHcaunn AHxpoHHHoro KpacHTejw c oahoh 
HOHoreHHOH rpynnofl c oahhm mojicm aM<J)OTepHoro ITAB 6yAer nojiyneH accounaT, b 
kotopom MOJieKyjia KpacHTeJia 6yAer Haxo ahtb gh b thapo(|)o6hoh nacTH. Hnace 6yAyT 
npHBefleHbi pa3JiHHHbie KOM6HHauHH pa3Hbix ranoB KpacHTejieft c pa3JiHHHbiMH ranaMH 
noBepxHOCTHo-aKTHBHbix hohob h BemecTB. B pe3yjibTaTe Taicon KOHAeHcaijHH o6pa3yiOTC)i 

aCCOUHaTbl, 06jiaflaK>mHe CBOHCTBaMH— : FLAB; OTJIHHHTeJIbHOH CnOCo6HOCTbK) KOTOpblX 

HBjiHerc^ CKJioHHOCTb k arperauHH c o6pa30BaHHeM MHuejui (arperaTOB), b tom HHCJie 
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amooMeTpHHecKOH 4>opMbi. MojieKyjibi /uixpoHHHoro KpacirrejiH Moryr 6brrb pacnojioaceHbi 
npn 3tom kuk iia ncpufycpwu, Tax h BHyrpn arperaTOB hjiii mhu&jiji. 

B cjrynae BHyrpeHHero pacnojio>KeHHfl MOJieKyji KpacHTejia Ha noBepxHOCTH 
AByjiyHenpe/iOMjiMjoinero aH U3 OTp o n ho norjiomaiomero cnon Syayr HaxoflHTbca 
yraeBcaopoAHbie pajuncajibi FIAB, KOTOpwe hbsuuotcx xopomwvi opHeHTaHTOM zuih xcHflicoro 
KpucTaiiJia. BapbupoBaHHeM CTpyicrypbi paAHKajia mo>kho Merorrb opneHTHpyiomyio 
cnoco6HOCTb nn, hto HMeer 6ojibiuoe 3HaneHHe npn H3roTOBJieHHH }KKH pa3JiHMHbix ranoB. 

HajiHHwe MaJionoj3BH>KHbix opraHHnecKHX hohob b nojmpH3yK)mHx noicpbiraax 
3aMBJi>ieMoro onTHnecKoro nojiflpn3aTopa npuBOAHT k hii3KOh sjieiaponoBOAHOCTn, hto b 
cbok) onepe^b cHtDKaeT 3HepronoTpe6jieHHe h Teivi caMbiM yBejiHHHBaeT cpoK cjiy)K6bi 

>KHZlKOKpHCTaJIJIHHeCKMX yCTpOHCTB. 

lloBepxHOCTHO-aKTHBHbie CBOMCTBa ooecnennBaeT Taicxce xopouiyio CMaHHBaeMOCTb n 
aare3nio JDKK ko m no3 h ljh Fi , npn HaHeceHHH KOTopux Ha noBepxHOCTH noAJio>KKH nocjie 
BbicbixaHHH nojiynaioTCH 6e3^e(J)eKTHbie o£Hopo£Hbie im, pa3HOTOiimnHHOCTb KOTopbix He 
npeBbimaeT 5%. 

npHMCHeHHc accouwaTOB ^HxpOHHHbix KpacnTejien (IV- VI), co,aep>KamHX HOHoreHHbie 
rpynnbi, hjih hx cMecen c no KpaHHew Mepe oahhm mojicm noBepxHOCTHO-aKTHBHbix hohob^ 
huh mx CMeceH no3BOJi^eT peryjiHpoBaTb rHflpo$o6HO-rHApo(J>HJibHbiH SajiaHc c MOJieicyjie 
AMXpOHHHoro KpacHTejiH, hto HMeeT Gojibuioe 3HaneHHe nn% o6pa30BaHHa jiHOTponHOH 
^HAKOKpHCTajinHHecKOH <})a3bi. TaK, co3^aHHe onpeaejieHHoro rHapo(})o6HO-rHflpo(|)HjibHoro 
6a_fiaHca HBJiHercH oahhm H3 ycjioBHH o6pa30BaHHfl H3 TaKHX MOJieKyji Kpacirrejifl 
HaAMOJieKyjiapHbix arperaTOB, npw AOCTH^ceHHH onpeAejieHHOH KOHueHTpanHH KOTopbix 
pacTBop nepexo^HT b ynopaaoneHHoe xcHAKOKpHCTajuiHHecKoe cocmflHue. 

Oco6eHHOCTbK) aCCOUHaTOB Ha OCHOBe £HXpOHHHbIX KpaCHTejieft C nOBepXHOCTHO- 
aKTHBHblMH HOHdMH HBJIfleTCH CnOC06HOCTb yBCJIHHHBaTb 3a CHCT HBJieHHH COJIIo6HJIH3aiJHH 

pacTBOpHMOCTb b Boae h BOflHO-opraHHHecKHX cpeaax HepacTBopHMbix b Boae KpacHTeJieft, 
hto no3BOjmer nojiynaTb noji3ipH3aTop, b kotopom no KpaHHefl Mepe oahh OTyjiyne- 
npenoMJiHiUHH aHH30TponHo norjiomaiomHH cjioh aonojiHHTeJibHO co^ep^KHT cojuo6h3h- 

pOBaHHblM JXHXpO HHHblH KpaCHTeJIb. B 3aBHCHMOCTH OT CTpyKTypbl flHnOJIbHbJH MOMeHT 

onTHnecKoro nepexoaa cojiK>6H3HpOBaHHoro KpacHrejia MOxceT jih6o coBnaaaTb c jumojibHbiM 
MOMeHTOM onTHnecKoro nepexoaa accouHHpoBaHHoro KpacHTejia, jih6o HaxoAHTbca nojx 
onpeaejieHHbiM yrjioM k HeMy. 3to 3aBwcHT VaK ot CTpyicrypbi noBepxHOCTHO-aKTHBHoro 
HOHa, Tax h ot MOJibHoro cooTHOineHHfl KpacHTejib:IIAB b accouHaTe. 
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rioMHMO B03fleHCTBHs Ha THZipoc}DHJibHO-rHflpo(J)o6HbiH 6ajiaHC npnpofla opraHHHecKoro 

HOHa M, B HaCTHOCTH, nOBepXHOCTHO-aKTHBHOTO BdUeCTBa OKa3blBaeT CIIJIbHOe BJlHHHHe Ha 

pacTBopHMOCTb accounaTOB b pa3JinMHbix pacTBopHTejieii, 4TO, B CBOIO OHepeab, BJIMHCT H Ha 
pa3Mep arperaTOB, h Ha npoitecc oopa30BaHHa JDKK cj)a3bi. 

TaKHM o6pa30M, BapbHpOBaHHe .zjsyx cjDaicropoB - ra,apo(})HJibHO-rH,apo4)o6Horo 6aJiaHca h 
pacTBopwMocTM accounaTOB flHxpoHHHbix KpacHTeji^H, co,aep>KamMx HOHoreHHbie rpynnbi, 
hjih hx CMecen c no KpaftHew Mepe ozihhm mojicm opraHnnecKoro HOHa h/hjih noBepxHOCTHO- 
aicrHBHbix ho hob hjih hx CMeceii no3BOJi5ieT peryjiHp6BaTb KaK npouecc o6pa30BaHHa, Tan h 
THn JDKK (J)a3bi. Ot 3Toro b cboio onepeju> 3aBHCHT h creneHb MOJieicyjiHpHOH 

• i 

ynopflAoneHHocTH h, cjieaoBaTejibHo, noji^pH3auHOHHbie napaivieTpbi 1111, o6pa3yiomerocfl 
jiocjic HaiieceiiH* JDKK KOMno3Hunn Ha noBepxHOCTb no/uio>KKH c noaneAytomHM y^ajieHHeM 
pacTBopHTeJW. 

OrcyTCTBHe hohob b flByjiynenpejiOMjiJHOineM aHH30TponHO noniomaiomeM cjioe Ha 
ocHOBe HepacTBopHMoro b boas jinxponHHoro KpacHTejiH h/hjih nnrMeHTa, He coAepacamnx 
HOHHoreHHbix hjih rHflpocJ)HjribHbix rpynn, hjih hx CMecefi oSecneHHBaeT BbicoKHe 
AH3JieKTpH4ecKHe CBoiicTBa 3aHBjiHeMoro nojwpH3aTopa, mto npHBOjurr k chh)K6hhk) 3Hepro- 
noTpeojieHHH h TeM caMbiM yBejiHHHBaeT cpoK cjiy^c6bi >khako KpHCTajuiHHecKHx ycTpoiiCTB. ^ 

Hcnojib30BaHHe jxjih <|)opMHpoBaHHH . aHH30TponHO noraomaiomero 

flByjiyHenpeJioMjiMiomero cjioa HepacTBopHMbix b Boae flnxpoHHHbix KpacHTejiefi hjih 
nnrMeHTOB o6ecnenHBaet Hap^my c hh3koh sjieicrponpoBOflHOCTbK) BbicoKyio ycroHHHBOCTb k 
aeiicTBHio Bjiara. npH 3tom juih H3roTO b jichhh 3£LHBJiHeMoro nojiflpH3aTopa He Tpe6yerrca 
cHHTe3 cneunajibHbix KpacHTejien hjih nnrMeHTOB, a Moryr 6brrb Hcnojib30BaHbi cepHHHO 
BbinycKaeMbie KpacHTejiH hjih nnrMeHTbi. 

Hcnojib30BaHHe AByjiynenpejiOMjiniomero aHH3cnrponHO norjiomaiomero cjioh, 
ccJ)opMHpoBaHHoro H3 KpacHTejieii (II- VI) h/hjih H3 HepacTBopHMoro b Boae AHxpoHHHoro 
KpacHTejw h/hjih nnrMeHTa, He coflepxcamnx HOHHoreHHbix hjih rHflpotjwnbHbix rpynn, hjih 
hx CMeceii, no3BOjmer nojiynaTb Tep mo cra6H JibHbiH h CBeTOcroHKHH nojinpH3aTop: 

- b kotopom no KpaHHeii Mepe ojbhh ^ByjiyMenpejiOMJiHiomHH aHH30TponHO noraomaioiUHH 

CJIOH C(J)OpMHpOBaH Ha nOBepXHOCTH nO^JIOHCKH B BHfle nJieHKH HJIH njiaCTHHbl H3 

opraHHHecKHX h HeopraHHHecKHX MarepnajiOB; 

- KOTOpbiH b KanecTBe noaJioacKH cojjepacHT flByjiyHenpejiOMjmiomyK) njiacniHy hjih njiemcy, 
npHneM KpafiHeii Mepe omm flByjiyHenpeifoMjikibuiHH aHH30TponHO norjiomaiomHH cjioh 
c(J)opMHpoBaH noA yrjiOM 45° k ochobhoh onxHHecKOH och yica3aHHOH njiacTHHbi hjih njiemcH. 
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- b kotopom no KpawHeii Mepe ojxhh MByjiynenpejiOMjiHtomHH aHH30TponHO norjiomaiomHH 
cjioh coflep>KMT no KpaHHefi Mepe unci (})parMeHTa npoH3BOJibHOH (})opMbi, KOTopbie 
oTJiHHaiOTCH ubctom h/hjih HanpaBjiemieM och nojwpinauHH. 

- KOTopbifi nonojiHHTejibHO co,aepHCHT no KpaHHefi Mepe ojxhh flByjiyHenpejiOMJiafomHii 
aHH30TponHo norjiomaiomHH cjioji, KOTopbifi coaepxcHT no KpaHHefi Mepe flBa (|)parMeHTa 
npOH3BOJlbHOH (|)OpMbI, OTJIHHaK>mHXCH ubctom H/miH'HanpaBJieHHeM och noji^pH3auHH. 

- KOTopbifi AonoJiHMTejibHO co,aep>KHT Meacay flByjiyHenpeJTOMJLHIOmHMH aHH30TpOnHO 
nomomaioinHMM c^ohmh cjiom H3 npo3panHbix oecuBerabix hjih OKpauieHHbix MaTepnajiOB. 

- KOTOpbIM AOnOJIHMTeJlbHO COflepMCHT OpHeHTMpyiOIUHH CJIOH, C^OpMHpOBaHHblH H3 

* t 

HeopraHHMecKHX MaTepnajiOB h/hjih h3 pa3JiHHHbix nojiHMepHbix MaxepnajiOB. 

- KOTOpblH AOnOJIHHTeJIbHO COJiep>KHT CBeTOOTpa^CaiOIUHH CJIOM. 

- B KOTOpOM CBeTOOTpaacaiOmHH CJIOM BbinOJIHeH MeTaJIJlHHeCKHM. 

Jlflx H3roTOBJieHH5i nojiflpH3aTopa, b kotopom no KpaHHefi Mepe oahh 
zjByjiyHenpejiOMjmiomHH aHH30TponHO norjiomatomHM cjioh coaepacHT no KpaHHefi Mepe flBa 
c})parMeHTa npoH3BOJibHOH (})opMbi, KOTopbie oTjuiHaiOTCfl ubctom h/hjih HanpaBjieHHeM och 
nojiHpM3auHH, mo^kct 6biTb Hcnojib30BaH cjieayioiuHfi mctoa: c noMombio nenaTH (4)jieKC0-, 
Tpa(J)apeTHofi, bwcokom hjih myGoKofi) Ha cjioh c oflHopoflHbiM HanpaBjieHHeM BeKTopa-* 

nOJI5ipH3aUHH HaHOCHT pHCyHOK B BHJie CJIOH BOJJOHepaCTBOpHMOrO JiaKa HeoSxojiHMOH 

(J)opMbi. riocjie oTBep^caeHH^i JiaKa He3amHineHHbifi cjioh cMbreaioT noflxojjamHM 
pacTBopnrejieM (Bojia hjih CMecb BOflbi c opraHHHecKMM pacTBopHTejieM). 3aTeM Ha nozuioaocy 
BHOBb HaHocMT flpyrofi cjioh, KOTopbifi oTJiHHaeTc^ ubctom h HanpaBjieHHeM Beicropa 
nojuipH3auHH ot 3aKpenjieHHoro jiaKOBoro flByjiynenpejiOMJiaiomero cjioa. Ilocjie 3Toro BHOBb 
HaHOonr cjioh JiaKa TpeSyeMOii 4>opMbi, KOTopbifi npH stom ocTaBjmer He3amnmeHHbiM 
npeflbmymnn pncyHOK. Flocjie oTBep>KjjeHH5i c nocjie^yjomen npoMbiBKOH pacTBopHTejieM 
nojiynaiOT nojinpH3auHOHHbiH pncyHOK, b kotopom ynacTKH oTjinnawTCH h ubctom, h 
HanpaBjieHHeM Beicropa nojinpH3auHH. 

C noMombio pa3JiHHHbix cnoco6oB MHoroBajiKOBOH nenaTH Moryr 6biTb MHorouBerHbie 
nojiHpH3aijHOHHbie pHcyHKH no Meroay "roll-to-roll". 

Hcnojib30BaHHe bmccto nana pa3JiHHHbix KjieeB no3BOjmer H3roTaBJiHBaTb nojiHpH3aTop b 
BH,ue caMOKJieiomnxcfl noji*pH3auHOHHbix nneHOK. HaHeceHHe cjioji KJiea Ha 
AByjiyHenpejiOMjwiomHH aHH30TponHO nomomaiomHH cjioh b BHae pHcyHKa c nocjieayiomHM 
nepeHocoM AByjiynenpejiOMjiHfomero ^^HHSoTponHO noniomaiomero cjioa Ha jik>6ok> 
noBepxHOCTb MO^cer 6brrb Hcnojib30BaHO KaK npH npoH3BOACTBe )KK HHflHKa-ropOB c 
BHeuiHHM pacnojiOHceHHeM nojwpmaTOpOB, TaK npn pa3JiHHHbix BHaax 3amHTbi TOBapHbix 



WO 99/3 1 535 PCT/RU98/0041 5 

30 

3H&KOB hjih ajih nojiyneHH^ BceB03MO?KHbix uBeTOBbix 34>(J)eKTOB, HanpHMep, b peiaiaMe. ripw 
H3roTOBJieHHH nojmpH3aTopa no KjieeBOH TexHOJiorHH bo3mo^cch h mctoa o6paTHoro 
nepeHOca: HaHeceHHe cjioh mien hco6xoahmoh (})opMbr Ha Tpe6yeMyio noBepxHOCTb, 
HajioHceHHH njiCHKM c HaHeceHHbiM Ha Hee AByjiyHenpejiOMjmiomHM aHH30TponHO 
noniOLuaiomiiM cjioeM Ha kjich h oTpbiu. C noucpxiiocTn hjichkh i-ia Tpc6yeMyio noBepxHOCTb 
6yAeT y^ajiHTbO! AByjiyHenpejiOMJunomHH aHH30TponHO nomomaiomHH cjioh, 

COOTBeTCTByiOmHH TOJIbKO (J)OpMe KJieeBOTO CJIOH. 

npHMeHGHMe KpacHTejieH (Il-VI) h/hjth m HejiaCTBOpHMOTO B BOAe AHXpOHHHOrO 

KpacHTe/ia h/hjih nHrMeHTa, He coAepxcamnx HOHHoreHHbix hjih rHApo4>HJibHbix rpynn, hjih 

• t 

hx CMCcefi, no3BOJineT peajiH30BaTb TexHOJiornio nocjiowHoro HaHeceHHH AByjiynenpejioMjin- 
pomnx aHM30TponHO norjiomaiomHx cjioeB. npn 3tom mom<st 6biTb nojiyneH nojiapmaTop, 
coctohluhh H3 HecKOJibKHx HaHeceHHbix Apyr Ha Apyra AByjiynenpejiOMJiHiomHx aHH30TpoiiHO 
norjiomaiomHx cjioeB, Ka^qbifl H3 KOTopbix coctoht H3 HecicojibKHx cj) p arM e hto b npow3- 
BOJibHOM 4)opMbi ? KOTopbie Moryr oTJiHHaTbCH ubctom h HanpasjieHHeM Beicropa nojiHpH3aitfiH. 

riocjieAyfOinHH cjioh toto >Ke KpacHTejiH hjih Apyroro mokct 6biTb HaHeceH 
HenocpeACTBeHHO Ha npeAbiAymnfi cjioh hjih Ha npoMeacyroHHbiH cjioh h3 npo3paMHoro 
MaTepnajia, KOTopbin mokct 6bm> jih6o 6ecitBeTHbiM, jih6o oicpaiiieHHbiM. Ilpn stom^ 
HanpaBJieHHe Beicropa nojiHpH3aijHH cjieayiomero cjioh motkct MeHHTbcn npoH3BOJibHbiM 
o6pa30M oTHocHTejibHO HanpaBJieHHH ocen nojinpH3auHH npejjbmymero cjioh. 

ripn BpameHHH miocKGCTH nojinpH30BaHHoro CBeTa b nojinpH3aTope MO>Ker nponcxoAHTb 
npocBeTjieHHe oahhx ynacTKOB h oKpauiHBauHe Apyrnx (b cjiynae MOHOxpoMHbix 
noji«pH3aTopOB, b KOTopbix pa3Hbie ynacTKH oahohd uBeTa hmciot pa3JiHHHoe HanpaBJieHHe 
Beicropa nojiHpH3auHH). B cjiynae ncnojib30BaHHH pa3Hbix xpacHTejien npn BpameHHH 
njiocKOCTH nojiHpH30BaHHoro CBeTa 6yAeT nponcxoAHTb jih6o Hcne3HOBeHHe OKpauieHHoro b 
pa3Hbie uBera pncymca (b cjiynae, KorAa ynacTKH pa3Horo UBeTa hmckdt OAHHaKOBoe 
HanpaBJieHHe Beicropa noJinpH3auHH), jih6o nocjieAOBaTejibHoe Hcne3HOBeHHe ynacrKOB 
pa3Horo UBeTa, OTjiHHaiomHxcH HanpaBjieHHeM Beicropa nojinpH3auHH. IlepeHHCJieHHbie 
npHMepbi nojinpH3aTOpOB npeACTaBjiner HHTepec npn co3a<ihhh cneuHajibHbix UBeroBbrx 
34>(J)eKTOB (peioiaMa, uioy-6H3Hec), jinx 3aujHTbi TOBapHbix 3HaKOB h ueHHbix bhaob 6yMar. 

rioBepxHocrb noAJio^cKH npH* (J)opMHpoBaHHH ABynynenpejiOMJWiomero aHH30TponHO 
norjiomaiotuero cjioh AonojiHHTejibHO Mo>Ker 6biTb Taidce MOAH^HUHpoBaHa c noMomwo 
pa3JiHMHbix noACJioeB, b tom nncjie h ontmecKU aKXHBHbix, HanpHMep, CBeTOOTpaacaiomHX, b- 
nacTHocTH, AH(t>4>y3HO OTpa>icaiomHx, AByjiynenpejiOMji^iomHx hjih <f)a303aAepHCHBaiomHx 
cjioeB. TaKHM o6pa30M, nojiynaiOT nojinpH3aTop, oTJinnaioiuHHCH TeM, hto Me^cAy noAJioaocoH 
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II nOJIHpM3yHDmHM nOKpblTHeM AOnOJIHHTeJIbHO CO,aep>KaT CBeTOOTpa>KaK)mMM CJIOH, KOTOpblH 

moxcct cjryxcHTb OAHOBpervieHHO b KanecTBe ajieicrponpoBojuimero anoa. 

FIpH Hcnojib30Ba.HHH b KanecTBe nozuio^KKH HeTBepTbBOJiHOBofi flByjiynenpejiOMJiHiOLueH 
njiacTHHbi mjih njieHKH, HanpHMep, H3 nojiHBHHHJioBoro cnwpTa hjim nojiH3THJieHTepe<})TaJiaTa, 
h HaHeceHMH aByjiyHenpejiOMjifltomero anH30TponHO norviomaiomero cjioh nojx ymoM 45° k 
ochobhoh onTMHecKOH och no^o)KKii MO>KeT 6biTb vf3roTOBJieH uup KyjmpHbifi nojmpH3aTop 
(<|)nr.5, a h b - HanpaBJieHHe o6biHHoro h HeoGbiHHoro Jiynew cooTBCTCTBeHHO, n - 
HanpaBJieHwe BPKTOpa nojiMpw3auHH noji5ipH3yiomero cjioa). TojimHHa 
jiByjiyMenpejiOMJiHiomeH njieHKH aojDKHa y/iOBJieTBopHTb cjie^yiomeMy ycjiOBHio: 

d(n 0 -n u )=X/4+mXy2, 

nxc d - TOiimwHa nojiMMepHOfi njieHKH; n 0 m n c - oobiKHOBeHHbin h HeoobiKHOBeHHbin 
noKa3aTe^n npejiOMJieHHn; X - zuiHHa BOJiHbi; m - uejioe hhcjio. 

ripn (J)opMHpOBaHHH flByjiyHenpejiOMJiatomero aHH30Tpormo noraomaiomero cjioh Ha 
nojiHMepubix njieHKax (noJiH3THJieHTepecfrrajiaT, nojiMKap6oHaT, TpHaueTHJmejiJiK)jio3a, 
jxpymc npo3paHHbie njieHOHHbie MaTepnajibi) MoryT 6biTb nojiyneHbi nojiHpH3a*ropbi b BHfle 
moKMx nojiHpH3yK>mMx njieHOK, b tom MHCjie caMOKjiefomMxc*. 

npH M3roroBjieHHH 3a#Bji5ieMoro nojiMpH3aTopa Moryr 6biTb TaioKe Hcnojib30BaHbi-i 
pa3^nMHbie KJieM, b tom HHCJie nojiHBHHHJiGyTHpajib, xJin nojiyneHiiH pa3HOro poaa 
jiaMHHHpOBaHHbix CTpyicryp, HanpHMep TpHnjieiccHbix CTeKOJi mjih MHorocjiofmbix nueHOK, hto 
npe^cTaBJiHeT HHTepec ajifl aBTOMo6HJibHOH npoMbinijieHHOCTH h apxHTeicrypbi. 

Kan Gudno H3 npHBe^eHHbix Ta6jiHu 1-3, no-nnpH3aTopbi flHxpoHHHoro THna no 

H306peTeHHK> oGjia^aiOT HapHfly C HH3KOH 3JieKTponpOBOJ5HOCTbK), BblCOKOH yCTOHHHBOCTbK) K 

AefiCTBHK) BJiarn h Gojiee BbicoKHM nHxpoHHHbiM OTHOiueHHeM no cpaBHeHHK) c 
noji5ipH3aTopoM no 3a*Bice PCT WO 94/28073 (1994). 

KpoMe Toro, 3aaBjmeMbie nojiaproaTopbi oGjiaaatOT oaHOpojiHbiMH CBOHCTBaMH no 
njioma^H, oahhm H3 KpHTCpneB KOTopbix ABjiaerca pa3H0T0JimHHH0CTb 
AByjiynenpejioMJiHiomero aHH30TponHo nomomaiomero cjioh, KOTopaa He npeBbiuiaer 5%. 
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TaSjiHiia 1 

XapaKTepucTHKH nojiflpH3aTopoB CBera 



na ocHORe opraiuniecKHX cojiefl jwxpoiiHiibix aHiioiuibix KpacHTejicfi o6meii (j)opMyjibi (II) 



INo 


KpacHTejib 


M 


n 


Pa3H0T0Jl- 

% 


1. 


ripaMoii xcejrrbiH 


- 

(OHCH 2 CH 2 ) 3 NH 


7 


5 




CBCTOnpOHHblH O 


NH4* 


7 


15 


2. 


CMeCb flHCyJIb(j)OKHCJIOT 


N-MeTHJinripHJUHHHM 




5 




OT6eH3HMH,Zja30JTOB 


NKJ* 


2 


1 8 (cHjibHoe 




Hatt)TajiHH-l,4,5 ? 8- T 






pacceHHHe) 




TCTpaKapGOHOBOH KHCJIOTbl 








3. 


3 -XJTOpHHflaHTpO H-4, 4 ' - 


(OHCH 2 CH 2 OCH 2 CH 2 ) 3 NH 


2 


3 




AH Cy Jl bCj)OKHCJI OTa 


NH4* 


2 


10 


4. 


KllCJIOTHblH HpKO-KpaCHbIM 


(C 2 H 5 ) 4 N 


2 


5 




aHTpaXHHOHOBbIM H8C 


NH4* 


2 


15 










(pacceHBaer 










cbct) 


5. 


C.I. npHMOH KpacHbiw 48 


N-3THJIHMHAa30^HHHM 


2 


5 






Na* 


2 


15 


6. 


C.I. aKTHBHblH IKeJITblH 1 


N-MeTHJlTHa30JIHHHH 


2 


5 






Na* 


2 


15 


7. 


C.I. KHCJIOTHblH >KCJITbIH 1 


NH2(CH2CH2NH)2CH 2 CH 2 NH3 


1 


5 






NH4* 


] 


15 


8. 


C.I. IlpHMOH CHHHH 19 


[OH(CH2CH 2 0)3CH2CH 2 ] 2 NH2 


2 


5 






NH4* 


2 


15 


9. 


Civiecb AHcyjib(|)OKHCJioT 


C 6 H 5 CH 2 (CH3)3P 


2 


5 




,an6eH3HMHzxa30jiOB 


NH4* 


2 


10 




nepMJieH-3,4,9, 1 0- 










TerpaKap6oHOBOH khcjiotw 








10. 


C.I. np^MOH (fmojieTOBbiii 


CH 3 (C3H 7 )NH 


2 


5 




88 


NH4 


2 


15 


1 1 . 


KHCJIOTHblH Hp KO -CHHHH 


N-3THJIXHHOJIHHHH 


2 


5 




aHTpaXHHOHOBblft 


NH4 


2 


15 


12. 


C.I. npHMOH 4>HOJieroBbifl 


C 6 H}(CH 3 )NH2 


2 


5 




56 


Na* 


2 


20 


13. 


C.I. aKTHBHblH CHHHH 4 


N-3THJTTHa30JIHHHH 


2 


5 






Na* 


2 


18 


14. 


C.I. npHMOH ^cejiTbift 73 


[OH(CH2CH20)3CH 2 CH2]2NH2 


4 


5 






NH4* 


4 


15 


15. 


^HCyjIbC^OKHCJIOTa 


(C4H 9 ) 3 (CH 3 )P 


2 


5 




OTMCTHJlXKHaKpHAOHa 


NH4* 


2 


10 


16. 


^HCyjIb(|)OKHCJ10Ta 


NH2 i (CH 2 CH 2 NH)4CH 2 CH 2 NH3 


2 


5 




THOHHflMrO 


NH4* 


2 


15 
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npoAOJi>KeHHe Ta6jimibi 1 



*■ JNi! 


KpacwTejib 




n 


Pa3HOTOJI- 










IUHHHOCTb, 










% 


17. 


CMeCb flHCyJIb(|)OKHCJlOT 


(OHCH 2 CH 2 OCH 2 CH2)3NH 


- 


5 




£HOeH3WMH,aa30JIOB 


NH4* 


- 


15 




Ha(J)TajiHH- 1,4,5,8- 










TeTpaKap6oHOBOH KHCJIOTbl 










+ 3 -XJ10 p MHflaHTpOH-4,4 ' - 


• 








flHCyjlb4>OKHCJIOTa 








18. 


\ 

CMeCb flHCyjlbC^OKHCJlOT 


C6HjCH 2 (CH 3 )3P 


- 


5 




£H6eH3HMHfla30JIOB 


* NH4* 


- 


18 




Ha4>TajiHH-l,4,5,8- 










TeTpaKap6oHOBOH KHCJIOTbl 










+ 3-XJlOpHHflaHTpOH-4,4 > - 










.aMcyjib^oKHCjioTa + 










CMeCb flHCyJIb(J)OKHCJIOT 










AH6eH3HMHfla30JIOB 










nepHJieH-3,4,9,10- 










TerpaKap6oHOBOH khcjiotm 









* H3BecTHbifl noJi5ipH3aTop no 3anBKe PCT WO 94/28073 (1994). 



TaojiHiia 2 

XapaKTepHCTHKH nOJTHpH3aTOpOB CBCTa 
Ha OCHOBe HeCHMerpHHHblX CMemaHHblX COJiefi flHXpOHHHblX aHHOHHblX KpacHTejieH 



o6mefi 4>opMyjibi (III) 



No 


KpacwTejib 


Oopiwyjia 


flHXpOHHHOe 








OTHOineHHe 








Dx/Dn 


1. 


npJIMOH acejiTbifl 


f = g =0; X=X'=S0 2 ; 


15.0 




CBexonpoHHbiii O 


M=(OHCH 2 CH 2 ) 3 NH; n=3; 








MfNEi, m=3. 








(I)*, M= NR,; n=6 


10.0 


2. 


Cinecb AHcynb4)OKHCJioT 


fHg=0;X=X'=SO 2 ;n=l, 


16.0 




^H6eH3HMHfla30JIOB 


M=(OHCH 2 CH 2 OCH 2 eH 2 ) 2 NH 2 ; 






Ha^JTajiHH- 1 ,4, 5,8- 


Mi=NH4; m=l. 






TeTpaKap6o hoboh 


(I)*, M= NH4; n=6 


10.0 




KHCJIOTbl 






3. 


3-XJlOpHH^aHTpOH- 


f h g =0; n=l; X=X'=S0 2 ; M=Cs; 


35.0 




4,4'-flHcyjib4)OKHCJioTa 


m=l; Mi=NH4. 








(I)*, M= NR.; n=6 


23.0 


4. 


C.I. npaMOH acejiTbiH 73 


f Trg =0; X=S0 2 , n=2; M = N- 


14.0 






MeTHJinHpHflHHHH, 








m=2; X'=CO, M, =NR,. 








(I)*, M=NR., n=4 


8.0 
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ripoaojixceHHe TaSjiHUbi 2 





KpacMTejib 


<I>opMyjia 


^ rl A p *J rl ^ 11 0 C 

OTHOUieHHe 


5. 


Tpwcyjib(})OKHCJioTa 


fag=0; X=X'= S0 2 ;M= 


16.0 




TMOHH^HrO (MaJIMHOBbIM) 


OKTHjiaMMOHHfi; n=l; 








Mi=Na-; m=2 








(I)*, M=NHU, n=3 


0 


6. 


CMeCb AMCyJIbC^OKMCJIOT 


f h g =0; n=l ;X=X:= S0 2 ; M= N- 


17.0 




^H6eH3HMHfla30JIOB 


MCTHJTTHa30JIHHHM* 






nepHjieH-3,4,y, 10- 


m— 1 , Mi— Nru. 






TerpaKap6o hobo h 


(I)*, M=NH4, n=2 


10.0 




KHCJIOTbl 






7. 


KlICJIOTHblH HpKO-CHHMH 


rug —0, n— 1 , X— X — b(J 2 ; M= 


"IOC 

18.5 




AHTpaXHHOHOBblH 


(NH 2 CH2CH 2 NHCH2CH2)2NH 2 ; 








„ — i . x a — \rt T 

m— 1 , Mi— iNri4. 








(I)*, M=NH4, n=2 


3.0 


8. 


C.I. 43320 KHCJiOTHbiii 


n=m =0; X=X'= S0 2 ; Z=NH, p=l; 


19.0 




YV Vj TS\j V-< Jrl n ti rl 










,g=l 
(I)*, M=NH4, n=2 


2.0 


9. 


AKTHBHblfi HpKO- 


f=0; n=2; X= S0 2 ; M= NH4; m=0; 


15.0 




(hwojieTOBbiH IT 


Z=S0? d=2 X=OSO? Mi=K e=l 








(I)*, M=NH4, n=3 


0 


10. 


AjCTHBHblH HpKO- 


f=0; n=l; X= S0 2 ; M= 


16.0 




rojiy6oM 2KT 


(OHCH 2 CH 2 ) 3 NH; m=0; g=l; 








Z=S0 2) p=2; X=0S0 2 ; M,= NH4; 








y^l^ , IVI — 1NXX4, 11 — J 




11. 


AKTHBHblH >KeJITbIH 13- 


n=0; £=1;Z=S0 2 NH, p=2; 


14.0 




181 


X=X'=OS0 2 ; M= 








(OHCH 2 CH 2 ) 3 NH; m=0; g=l; Mi= 








NH4; 








(I)*, M^NK,, n=2 


3.5 


12. 


C.I. 14865 KHCJIOTHblH 


f a g =0; X=X'= S0 2 ; M t = N- 


15.0 




nepHbifl 3M 


MeTHjrrHa30JiHHHH; n= 1 ; 








M=NH4 ; m=l 








(I)*, M=NH4, n=2 


3.0 



* H3BecTHbifi nojmpH3aTOp no 3a«BKe PCT WO 94/28073 (1994). 
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Ta6jiHiia 3 

XapaicrepHCTHKH nojiHpH3aTopoB cBera 

Ha ocHOBe accouHaTOB fluxpoHHHbix KpacHTejieii, conepMcamwx HOHHoreHHbie rpynnbi 
c noBepxHOCTHo-aKTHBHbiMH BeiuecTBaMii, o6iuhx 4)op\iyji (IV- VI) 



No 


KpacHTejib 


OopMyjia 


SjieicrponpoBOA 

-HOCTb 
XIO^OM-'.CM -1 


1. 


ripHMOH >KeJlTbIH 


(IV), PAV - floaeijHjiaMMOHHH; 


0.1 




CBeronpoHHbiH O 


X,X' = SOi;n=l; 








M = NH(C 2 H40H) i; m = 6 








, (I)*, m=7; M=NH4 


15.0 


2. 


^HCyjIb(})OKHCJIOTa 


(IV), PAV-,aei4HJiTpHMeTHJi- 


0.5 




HHflHTO (CHHHH) 


aMMOHHH KaTHOH; X,X' = S0 2 ; n=l; 








M =Na; m=l; 








(I)*, M=NH4, m=2 


10.0 


3. 


Tpwcyjibc^oKHCJiOTa 


(IV), PAV-j^eUHJinHpHflHHHH 


0.05 




THOHHflHrO 


KaTHOH; X 3 X' = S0 2 ;n=l; 






(MaJlHHOBblii) 


M = N-MCTHJinHpHflHHMH; m=2 








(I)*, M-NH4, m=2 - nn ndjiyHHTb 


- 






He yjiacTCH. 




4. 


C.L npHMOH 


(IV), PAV-OKTHjrrpHMeTHji- 


0.04 




OpaH>KCBbIH 138 


aMMOHHH KaTHOH; X,X' = SO2; n=l; 








M = NH(C 2 H40H) 3 ; m=l; 








(I)*, M=NH4, m=2, n=0 


13.0 


' 5." 


C.I. aKTHBHblH 


(IV), PAV-floaeuHJiaMMOHHH 


0.05 




>KeJlTbIH 1 


KaraoH; X,X' = SO2 ; n=l ; 








M = NH(C 2 H40H) 3 ; m=l 








(I)*, M=NH4, m=2; n=0 


15.0 


6. 


C.L KHCUOTHblH 


(IV), PAV-^OfleaHJT^HMCTHJiaMHHO- 


0.5 




^cejiTbiH 135 


yKCyCHM KHCJIOTbl 








TpH3TaHOJiaMHHHan cojib; Z=0; 








p=2;X=OS0 2 ; n=l;m=0 








(I)*, M=NH4, m=l,n=0 


20.0 


7. 


C.L npHMOM HCeJITblH 


(IV), PAV-flOfleUHJIHMHfla30JIHHHH 


0.5 




73 


KaTHOH; X=S0 2 , n=2; X'=CO, M = 








Ba, m=2; 








(I)*, M=NH4, m=4, n=0 


20.0 


8. 


C.L aKTHBHblH HpKO- 


(IV)r"PAV-lxeTHJlTpHMeTHJl- 


0.3 




4>HOJieroBbiH IT 


aMMOHHH KaTHOH; Z=NH, p=l, 






X=S0 2 , fM, n=0; X'=S0 2j M = Cs, 








g=l; m«0. 








(I)*, M=NH4, m=2, n=0 


25.0 
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npoflo iceHwe Ta6jiHm>i 3 





Kpacirrejib 


<t>opMyjia 


3jieiaponpo- 
no/j,fiUkrrb 

Xl0- ,0 OM- 1 .CM -1 


9. 


C.I. 63320 Khcjiothwh 

y\ jj i\Aj - n n w ki 


(IV), PAV-flOfleUHJIHMHfl- 
doUJliirlHH KdTHOn, — OV-/2j P — 

X=OS0 2 , fM, m=0; X , =S0 2 , M = 
Na, m=2; g=0. 
, ivi — 1x1x14, m — j, n — u 


A H 

zU.U 


10. 


C.L 503 1 5 Khcjiothwh 
TeMHO-rojiy6oH 


(V), PAV- OKTHjicyjTbc{)aT; g=0, 
m=2; X-S0 2 , M = NEU; 


1.0 


11. 


C.I. 44025 KncjiOTHbifi 
3ejieHbiii 3K 


(V), PAV- AO^euHJicyjib(|)OHaT; 
g=0, m=2; X=S0 2 > M = NH4; 


0.5 


12. 


C.L OCHOBHOH CHHHH 

41 


(VI), PAV - 2-rnapoKCH-3- 

(AOHeilHJlTpHMeTHJiaMMOHHH)- 

nponaHcyjib(|)aT } 
TpH3TaHOJiaMHHHaa cojib; n=l 


0.5 


13. 


C.l. OCHOBHOH CHHHH 4 


(VI), PAV - 2- 

(ZlHMeTHJIOKTHJiaMH- 

AonponHJiaMMOHHH)3TaHcyjib(J)aT, 

N-MeTHJITlHpHAHHHH; 11=1 


0.2 


14. 


MeTHJieHOBbiH rojiy6ofi 


(VI), PAV - AHMCTHjifloaeuHJi- 

aMMOHHHyKCyCHOH KHCJIOTbl 

TpH3TaHOJiaMHHHaa cojib; n=l 


0.5 


15. 


C.I. Ochobhoh22 


(VI), PAV - OKTHJIflHMeTHJl- 
aMMOHHH3TaHCyJIb(|)aT, 

aMMOHHHHaa cojib; n=l 


1.0 
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Cjie^yeT OTMeTMTb, hto nepeMHCJieHHbie Bbiuie noji5ipH3aTopbi Kan juixpoHHHoro, Ta« h 
MHTep(])epeHunoHHoro TMna Ha ochobc 4ByjiyHenpejiOMji«K)iuHx aHH30TponHO norjiomaiomHx 
cjioeB, HMewu^Hx no KpaflHeft Mepe oahh noKa3aTe;ib npejioMjieHiui, B03pacTaioiUHH npM 
yBeji mhchhh juiHHbi bojihbi, npeanojiaraioT Hcnojib30BaHne He 6ojiee 50% 3HeprHH 
naAaiomero CBera. 

Hcnojib30BaHMe AByjiynenpejioMjiHiomero cjioa e aHOMajibHOH AHcnepcueit no3B0JiaeT 
TaioKe co3,aaTb nojiapH3aTop, KOTopbiii oGecneHHBaeT npeBpameHHe b nojrapH30BaHHoe 
H3JiyneHHe npaicrHHecKH Bcefi 3HeprHH HCTOHHHKa HenbJiapH30BaHHoro H3JiyMeHHH. 

IlpeAJiaraeMbiH no/i^pH3aTop yKa3aHHoro Twna BKjnosaeT: 

i 

- nojiHpw3yK)mee cpe#cTBO txsw pa3,aejieHH5i MHo>KecTBa HenonHpH30BaHHbix CBeroBbix 
nyHKOBj cocTaBJiaiomHx na^aiOLUHH Ha nojinpH3aTOp CBeT, Ha TaKoe >Ke mhoxccctbo 

0£HHaKOBbIX nap pa3JlHHHbIM 06pa30M nOJI«pH30BaHHbIX CBeTOBblX nyHKOB II 

- cpe^cTBO jxjih H3MeHeHHH noJiHpvnauHH no KpafmeH Mepe OOToro MHoacecrBa OAHHaKOBO 
nojiHpH30BaHHbix cBeTOBbix nyHKOB, bxoahiuhx b cocTaB yica3aHHoro MHO^cecrrBa nap 

pa3J!HHHbIM OOpa30M nOJlflpH30BaHHbIX CBeTOBblX nyHKOB. 

TlpH 3tom yKa3aHHoe nojuipH3yiomee cpeacTBO, BbinojiHeHHoe b bujxq 4>oKycHpyK>mHx 
onTMHecKHX 3 jieMeHTO b , Ka^aoe H3 KOTopbix coctoht H3 no KpaHHefi Mepe OAHOTX)_ 
flByjiynenpejioMJLHiomero aHH30TponHo norjiomaiomero cjioa, rpaHHnamero c no KpafiHefi 
Mepe oahhm onTHnecKH H30TponHbiM cjioeM, onTHHecKH corjiacoBaHO c yKa3aHHbiM 

CpeACTBOM fljlfl H3MeH6HHH nOJ15ipH3aUMH, BbinOJIHeHHbIM B BH£e CeKUHOHHpOBaHHOH 

npocseTHOH AByJiynenpeJiOMJiHiomeH njiacTHHbi. 

JJjin npocTOTbi yKa3aHHbifi noji5ipH3aTOp 6yaeM Ha3biBaTb nojiapH3aTopoM Ha ocHOBe 
nojiflpH3ytomero cpeacTBa nponycKaiomero THna. 

OTjiHHHTejibHbiM npH3HaKOM HacToamero nojiHpH3aTopa ^BJi^eTCH TaKHce Hcnojib30BaHHe b 
cocraBe yKa3aHHoro nojmpH3yioinero cpcacrBa no KpafiHeH Mepe oahoto 
AByjiynenpejioMJiaiomero aHH30TponHO nonnomajomero cjio#, KOTopbifi MMeer no KpaflHeH 
Mepe oflHH noKa3aTejib npejiOMJieHHH, B03pacraiomHM npn yBejiHHeHHH AJiHHbi bojihw 
nojinpH3yeMoro CBeTa. 

YKa3aHHbiH 4>oicycHpyiomHH onTHnecKHH 3JieMeHT 3aHBJi5ieMoro nojiHpH3aTopa Mo^cer 

6bITb BbinOJIHeH B BHfle 30HH0H njiaCTHHKH, KOTOpafl, B CBOK) OHepeflb, M02KCT 6bITb 

BbinojiHeHa b BH#e aMn ji HTyAHO h 30hhoh njiacTHHKH, neTHbie 30Hbi KOTopofi coaepacaT no 
KpaftHeii Mepe oahh AByjiynenpejiOMJDiioniHH" aHH30TponHO norjiomaiomHH cjioh,- 
rpaHHHamHH c no KpawHeii Mepe oahhm oriTHHecKH H30Tpo nHbi m cjioeM, a HenerHbie 30Hbi 
H3roTOBjieHbi H3 onTHnecKH H3QTponHoro MaTepnajia. 
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,Z^pyrHM BapwanTOM 3qhhoh njiacTHHKH 3aaBjiHeMoro noji*pn3aTopa mo^kct cjiyacHTb 
(J)a30Ba^ 30HHa» njiacTHHKa. 

Oa30Bafl 30HHan njiacrHHKa mo>kct HMeTb no KpawHefi Mepe o^mh noKa3aTejib 
npeJioMneHHfl, mchhioiuhmch no KpaMHefi Mepe B^o/ib oziHoro H3 HanpaBJieHHH, b tom HMCJie 

BUOJIb njIOCKOCTH njiaCTHHbl. 

no Kpaniieii Mepe own notca3aTejib npejiOM/ieHHH (J)a30BOH 30hhom njiacTHHKH Moacer 
MeHaTbCH no HanpaBjieHHK) BflOJib njiocKOCTM njiacTHHbi no onpeaejieHHOMy 3aKOHy, ijfroM 

HHCJie HeMOHOTOHHbIM 06pa30M. 

CpeACTBO jinx H3MeHeHRH npjinpH3auHH 3aHBjineMoro nojiMpn3aTopa mo^cct TaioKe 
co^ep>KaTb ceKUHOHHpoBaHHbifi npocBeTHbin AByjTyHenpejiOMJi^HDmHH amooTponHo 
norjiomaioiuwH cjiom, HMeiomMii no KpafmcH Mepe ojxhh noKa3aTejib npejio mjichhh, 
B03pacTaiomHH npn yBejiHHeHHH jimiuhi BOJiHbi nojmpn3yeMoro CBera. 

Ilo KpafiHefi Mepe, oahh noica3aTejib npejiOMjieHH* no KpafiHefi Mepe OAHoro 
AByjiyMenpejioMji^HDiuero aHH30Tpo n ho norjiomaiomero cjioh b nojmpii3aTope Ha ocHOBe 
nojiHpn3yrc>mero cpeacTBa nponycxaiomero Tuna mo>kct 6biTb np^MO nponopuHOHaJieH 
A/iwHe bojihw nojiHpn3yeMoro CBeTa. 

Ilo KpaHHeit Mepe, o^hh flByjiynenpejiOMJiaioiimH aHH3OTponH0 noraomaioiuHH cjiom- 
3ajiBjiHeMoro noji*ipH3aTopa mo>kct HMeTb TOJiuiHHy, npH KOTopofl peajiH3yeTCH 
MHTepcj)epeHUHOHHbiH 3KcrpeMyM Ha Bbixoae nojiHpw3aTopa no KpaHHeii Mepe jinx oahoh 
jiHHeHHO-nojiapH30BaHHofi KOMnoHeHTbi CBeTa. ripH 3tom TOJimHHa no KpaflHeH Mepe oflHoro 
AByjiyHenpejioMUHfomero aHH30TponHO norjiomaiomero cnox yflOBjieTBopaeT ycjiOBHio 
nojiyneHMfl Ha Bbixoae onTHMecKoro noji*pH3aTOpa HHTepcJ)epeHUHOHHoro MHHHMyMa ajih 

OflHOH JIHHeHHO-nOJ15ipH30BaHHOH KOMITO HCHTbl npOXOflHIIjerO CBeTa H HHTep(})epeHUHOHHOrO 
MaKCMMyMa JIJIX flpyrOH OpTOTOHaJIbHOH JIHHeHHO-nOJlflpH30BaHHOH KOMnOHeHTbl 

npoxozwmero CBeTa. 

ripn H3roTOBJieHHH 3aaBjiaeMoro noji5rpH3aTOpa cjioh noa6npaiOTCH TaKHM o6pa30M, htoGw 
noKa3aTeJib np e jio m ji e hhh onraHecKH H30TponHoro cjioh coBna^an hjih 6bui MaxcHMajibHO 
6jih3ok c OflHHM H3 nokasarejieH flByjiynenpejiOMJifliomero cjiok. 

ripe^noHTHTeJieH noJiapH3aTop, OTJiHnaiomHHca tcm, hto cpeacrBO win H3MeHeHH* 
nojiapH3auHH BbinojiHeHO b B*me ceicqHOHHpoBaHHOH npocBeTHofi nojiyBOJiHOBOH 
flByjiynenpejiOMJi^FomeH njiacTHHKH hjih cjioh c cckuhhmh, pacnojioaceHHbiMH b <j)OKycax hjih 
BHe (|)OKycoB (|)OKycHpyiomHx oirraHecKHx 3 jieMeHTO b . 

IlpH HCnOJIb30BaHHH B CpeflCTBe JXJIH H3MeHeHHM nOJIHpH3aUHH «axpOMaTHHHOH» 
nOJiyBOJIHOBOH HJIH MeTBepTbBOJIHOBOH (flJIH UHpKyjIHpHOH nOJIHpH3aUHH) njiaCTHHbl, B 
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KOTopofi cj)a30BbiM Ha6er (hjih pa3H0CTb xojia) cocraBjifleT nojiOBHHy hjih neTBepTb fljiHHbi 

BOJIHbl COOTBeTCTBeHHO, H3MeHeHHe nO^HpH3ailHH npil npOXO>K^eHHH TaKOH njiaCTHHbl 

npoiicxoAHT npH bccx AJiHHax bojih pa6o4cro flnana30Ha. 

JlpyrHM BapnaHTOM HBJlfleTCJI nOJIHpH3aTOp, 0TJIHHaK)lUHHC5l TeM, mto cpeacTBO flJIfl 
H3MeHeHHH n0JlflpH3aiJHH BbinOJUieHO B BHfle CeKIJHOHHpOBaHHOH npocBeTHOH 

ABynyMenpejioMjiflKDmefi njiacTHHKH c ccki^hhmh b 'bhac HeTBepTbBOJiHOBbix ruiacTHHOK, 
pacnojio^KeHHbiMH BHe $OKycoB (|)OKycHpyfomHX onTHnecKHx sjicmchtob, h c cckixhhmh b 

BHfle nJiaCTHHOK, 3ajjaK)IUHX pa3HOCTb (})a3 MOKfly 66bIKH0BeHHbIM H HeoSblKHO BeHHbIM 

jiynaMH, oTjmnaiomyiocfl Ha it ot j?a3H0CTH 4>a3, 3a,naBaeMOH yKa3aHHbiMH ceiojHflMH b bmag 
HCTuepTLiJOJiiiOBbix ruiacTHHOK, pacnojiOMcciuibiMii b (})OKycax cj)OKyciipy!oiuiix orrriiHecKHX 

3JieMeHTOB. 

CpencTBO jxm H3MeHeHH* noiiHpn3auHH 3aflBJi^eMoro noji*ipH3aTopa mcokct 6biTb 
BbinojiHeHO b BHjie ceiajHOHHpoBaHHoro npocBeTHoro 3anojiHMepH30BaHHoro njiaHapHoro 
cjioh yKMflKoro KpHCTajijia, MMeiomero TBHCTOByio cTpyKTypy, c noBopoTOM oiitm hcckoh och 
>KHAKoro KpHCTajijia b npe^ejiax TOJimMHbi yKa3aHHoro cjioa Ha yroji 90° c cckuh^mh, 

pacnOJIOKGHHblMH B (J)OKycaX HJIH BHC 4>OKyCOB (j)OKyCHpyK)mHX OnTHHeCKHX 3JieMeHT0B. 

3aHBJifleMbiH nojinpH3aTop mokct 6biTb BbinojiHeH b BHfle ruieHKH hjih njiacraHbi, 
co,aep>KameH yKa3aHHoe nojiflpmyiomee cpcacTBo, BbinojiHeHHoe b BH^e 4)OKycHpyiomHX 
onTHnecKHx 3jieMeHTOB, HMeiomnx pa3JiHHHyio oiTTHHecKyio CHJiy jxnn KaxczjOH 
noji^pn30BaHHOH KOMnoHeHTbi naaaiomero Ha nojiapraaTop HenojiHpH30BaHHoro CBera, 
onTHHecKH comacoBaHHo c yica3aHHbiM cpeacTBOM nsia H3MeHeHHH noji^pmauHH no KpaflHeft 
Mepe oflHoro MHO^cecTBa oflHHaKOBO nojmpH30BaHHbix CBeroBbix nyHKOB. YKa3aHHbie 
(J)OKycwpyiomHe onTHnecKHe sjieMeHTbi Moryr npeflCTaBjWTb co6oh o6i>eMHbie hjih 4>a30Bbie 

Co6HpaK>mHe JIHH3bI HJIH pa3JIHHHbie pa3HOBH,aHOCTH H3BeCTHbIX H3 OI1THKH 30HHbIX 

njiacTHHOK [cm. r.C.HaHflc6epr, OrrraKa, H3£. 5-e, nepepa6. haoiiojih., mn. "Hayica", MocKBa, 
1976 r.]. 

BapnaHTOM 3aHBjiHCMoro nojrapH3aTopa, nnx KOToporo o6jiacrb juihh bojih, npn KOTopbix 
Ha6jiioziaeTCfl aHOMaJibHan jiHcnepcHH, OTJiHHaerc* ot pa6onero AHana30Ha ajihh bojih, 
hbjihctch noji^pmaTop, coaep^cainHH no KpaHHen Mepe oahh flByjiynenpejiOMjifliomHH 
aHH30TponHO norjiomaiomHii cjioh, npezjcTaBjmiomHH co6oh coBOKynHOCTb o6i>eMHbix hjih 
4)a30Bbix jihh3. B 3tom cjiynae bo3mo>kho npn Hcnojib30BaHHH cooTBeTCTByiomHX KpacHTejiefi 
jinx (J)opMHpoBaHHH yica3aHHbix jihhiP co3AaHHe nojwpH3aTOpa, o6ecneHHBaiomero 
nojiapH3auHK) h b HK o6jiacTH. 
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Cjieayer OTMeTMTb, 4to (^OKycwpyioiUHe onTMHecKiie 3JieMeHTbi Moryr 6biTb He TOJibKo 

JlHH30BblMH, HO H 3epKaJIbHbIMH H KOM6HHHpOBaHHbIMH. 

OtJI H 1 1 WTe Jl b H b] M npiI3HaK0M H306peTeHI-lH HBilHCTCfl WCnOJlb30BaHHe flJIfl H3rOTOBJieHRH 

nojiHpH3aTopa no KpaHHefi Mepe onHoro flByjiynenpejioMJiHiomero aHH30TponHO 
iiorJiomaioLucro cjioh c anoMajibHoii AwcnepcucH, KOTopbiii bxoaht b cocTaB nojiHpH3yK>mero 
cpejjCTsa h MOM<trr 6biTb b oxaejibHbix BapnaHTax 'ncnojiHeHwa cpeacTBa una H3MeHeHM* 
rioji>ipM3amiH no KpaHHefi Mepe o^hom nojiapiooBaHnon KOMnoHeHTbi CBera. 

cj)opMHpoBaHHM yica3aHHoro AByjiynenpejiOMjijuomero aHH30TponHo norjiomaiomero 
cjio* c aHOMajibHoft AHcnepcHea Moryr 6biTb Hcno;ib30BaHbi MaTepnajibi h Meronbi, KOTopwe 
npiiMCHHioToi jxnn 3a>iujici!iibix- bmlhc nojiJipii3aTopou iiiJTepcJjepcnmiOHHoro n ^HxpoMHHoro 

THnOB. 

FlepeHHCJieHHbiMH BapnaHTaMH He orpaHHHHBaKDTCH bo3mo>khocth Hcnojib30BaHHfl apyrux 
MaTepHajiOB jjjih (J)opMHpoBaHH5i AByjiyHenpejiOMJUnomux cjioeB jxm npejuiaraeMoro 
onTM4ecKoro nojiMpn3aTopa. 

Bbioop iweTOAOB HaHeceHHH opweHTwpoBaHHoro cjio* aByjiynenpejioMjiflioinero MaTepnajia 
3aBHCWT ot BM^a wcnojib3yeMoro MaTepHajia h He bjimhct Ha cyn> H3o6peTeHHfl. nojiapn3y- 
iomne cjioh M3 AByjiynenpeJiOMJi^iomero MaTepnajia no H3o6peTeHHK> Moryr 6biTb He TOJibKO- 
njiocKHMH, ho h caMM ^BjiHTbCH c^OKycHpyioLUHMH, nanpHMep, b (J)opMe jihh3 h/hjih 3epicaji. 

^jih co3^aHHM ceKUHOHwpoBaHHbix flByjiynenpejioMJiflioiUHx cjioeB bo3mo>kho 
Hcnojib30BaHHe mctoaob $OTOJWTorpa(j)MH. Jinx HaHeceHHa TepMOTponHbix noJiHMepHbix 
MaTepHajiOB mop/t 6biTb npwMeHeHM 3Kcrpy,aepbi, b tom HHCJie HMeiomHe 6ojibiuoe 
KOjiHHecTBO (10-100) njiocxHx (})Hjibep h no3BOJiaioinHe HaHOCMTb 3a ojxuh npoxofl cpa3y 
MHoro cjioeB Tpe6yeMOH TOJinmHbi pa3Hbix noJiHMepHbix MaTepHajiOB. 

KoHenHbiM pe3ynbTaTOM nK>6bix Hcnojib3yeMbix MeTojjoB aoji^cch 6brrb op HeHTHpOB aHHbifi 
cjioh flByjiynenpejioMJi^iomero MaTepnajia, o6jiaaaiomHH Hap^my c noKa3aTeji>iMH 
npejioMjienH*, 3HaMeiiHH KOTopbix pa3JiiiHHbi no pa3HbIM ocam, TaKXCe AHXpOH3MOM c 
onraMajibHbiMH 3HaHeHKHMH noKa3aTejieK norjiomeHHH. 

npHHuwn xieHCTBHfl 3aHBJi^eMoro nojinpH3aTopa mo^cho npe^cTaBHTb ce6e cjieayiomHM 
o6pa30M. HenojiapH30BaHHbiH Jiyn CBera, na^aer Ha nepByK) njiocKyio noBepxHOCTb 
nojiHpH3aTopa, BbinojiHeHHoro b BH,ae itji£hkh hjih njiacTHHbi, KOTopaa co^ep>KHT HaHeceHHoe 
Ha nee nojiflpi-oyiomee cpcacTBo. yKa3nnibiH HenojiflpH30Baiuibift jiy i i CBeTa, npoxoaa nepe3 
nojiHpH3yioiiiee cpejjcrBO, BbinojiHeHHo"e*B ' sune (fcoicycHpyiomHx onraHecKHx 3jieMeHTOB/ : 
MMeiomHx pa3JiHHHyK) onTHnecKyK) cwjiy jxnn KaxcAoS nojiapH30saHHOH KOMnoHeHTbi 
naziajomero HenojiapH30BaHHoro CBeTa, pa3,aejmeTca Ha mhohccctbo nap pa3JMHHbiM o6pa30M 
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nOJIJipH30BaHHbIX CBCTOBblX IiyHKOB. nOJiyHHBUieeC* MHOKeCTBO nap pa3JIHHHbJM o6pa30M 

nojiHpM30BaHHbix CBCTOBbix nyHKOB npeacTaBjiaeT co6oh B TO >Ke BpeMfl flBa MHOXCeCTBa 

nOJIHpH30BaHHbIX CBCTOBblX nyHKOB, B Ka>KflOM H3 KOTOpblX CBCT nOJI5ipH30BaH OflHHaKOBO flJIH 
BCeX nyHKOB, BXOflHIUHX B COCTaB 3TOrO MHO>KeCTBa. ElpH 3TOM OflHO H3 3THX MHOHCeCTB 

CBCTOBbix nyHKOB, bxoahiuhx b cocTaB yKa3aHHoro MHO>KCCTBa nap pa3JiHHHbiM o6pa30M 
nonHpH30BaHHbix CBeTOBbix nyHKOB, Mo^cer HMeTb bha, HanpHMep, napajuienbHbix CBeroBbix 
nyHKOB, JiHHeflHO-nojmpH30BaHHbix b oahoh njiocKOCTH, a apyroe mho^ccctbo CBeroBbix 
nyHKOB mokct HMeTb BHfl, HanpHMep, nyHKOB CBera, JiHHeHHO-nojiflpH30BaHHoro b njiocKOCTH, 
opToroHajibHOM k njiocKOCTH nojiHpw3auHii nepBoro MHOicecTBa nyHKOB, cxoahiuhxch b 
cj)OKycax cJ)OKycHpyK>mHx o nTH hcckhx 3JieMeHTOB, KOTopbie (c|)OKycbi) peryjiapHO 
pacnojiaraiOTCJi Ha BTopofi niiocKofi nonepxHOCTH no/i$ipn3aTopa, co^ep>Kamefi HaHeceHHoe Ha 
Hee cpe^cTBO nnn n3MeHeHH5i nojiapireauHH no KpaHHew Mepe OAHoro MHoxcecrBa o^HHaKOBO 

nOJI5ipH30BaHHbIX CBCTOBblX nyHKOB, KOTOpOe BbinOJIHeHO B BHAe CeKUHOHHpOBaHHOH 

npocBeraoH flByjiynenpejiOMJiHiomeH njiacTMHbi. Tlo KpaHHefi Mepe qrho MHoacecTBO 
o^HHaKOBo nojiHpH30BaHHbix CBCTOBbix nyHKOB, npoxojw Hepe3 yKa3aHH0e CpeflCTBO flJW 
H3MeiieHH>i nojiapHsauHH, pacnojio>KeHHoe aa BTopon noBepxHOCTH nojiapH3aT0pa, h3mchhct 

CBOK) nOJIflpmaUHIO TaK, HTOObI COCTO^HHe erO ( nOJWpH3aUHH 6bIJIO OflHHaKOBbIM c- 

coctohhmcm noji>ipH3aqHH apyroro MHOKecTBa TaK>Ke-oflHHaKOBO nojinpH30BaHHbix CBCTOBbix 
nyHKOB, TaK^ce npoiue/juiHX nepe3 BTopyio rpaHHuy nojrapH3aTopa. B pe3yjibTaTe 06a 
yKa3aHHbix MHOMcecTBa BbixoaaiuHx H3 nojmpH3aTopa Ha ochobc nojiflpH3yiomero cpeacrBa 
nponycKaiomero THna CBeroBbix nyHKOB 0Ka3biBaK)Tca nojiapH30BaHHbiMH oflHHaKOBO, a 

KpOMe TOrO, 06a 3TH MHO>KeCTBa yKa3aHHbIX BblXOflHlUMX H3 nOJUipH3aTOpa CBCTOBblX nyHKOB 

nepeHOCHT cBeroByio 3Hepraio 5 KOJiHHecTBeHHO cocTaBjmiomyK) no KpaHHefl Mepe 6ojiee 50% 
3HeprHH na^aramero Ha nojiapH3aTop CBera, h cymecTBeHHo b tom >Ke HanpaBjieHHH. 

JJpyzou panoeuduocmhio 3aaBjraeMoro nojLapH3aTopa, KOTOpbifi o6ecneHHBaer 
npeBpameHHe 6ojiee, neM Ha 50% Bcefi SHepnra HenojiapH30BaHHoro H3JiyneHHH b 
n0JiapH3OBaHHoe H3JiyHeHHe, flBJiaerca nojmpH3aTop Ha ochobc nojiHpH3yiomero cpeacrBa 
OTpaacaTenbHoro rana. 

YKa3aHHbiH nojiHpH3aTop BbinojiHHCTC^ b BHfle no KpaflHeH Mepe oahoh ruieHKH hjih 
nxtacTHHbi, Ha KOTopyio HaHeceHbi cpeflCTBo win npeo6pa30BaHHa Bxoaamero 
HenojiHpH30BaHHoro CBeTa bo mho>kcctbo oaHHaKOBbix CBeroBbix nyHKOB, nojiHpH3yiomee 
cpe^cTBO fljw pa3flejieHHH HenojiapH30BaHHbix CBeroBbix nyHKOB Ha nojmpraoBaHHbie " 
npoxojwmHe h oTpa^ceHHbie CBeroBbie nyHKH, HMeiomne pa3Hbie no/uipH3aijHn h cpeflcrao 
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jijih M3MeHeHHH nojiHpii3amiH h HanpaBJiemifl OTpawemibix ot nojinpusyiomero cpeacTBa 

CBCTOHblX nyMKOB. 

O'rjiHHirrejibHbiM npH3HaKOM npejuiaraeMoro noji*pH3aTop nojinpH3yioiuee cpejicTBo, 

cojjep>Kamee no KpafiHen Mepe o^hh flByjiynenpejiOMJiHiomHH ai*H30TponHO norjioinaiomHM 

cjioii, MMeiomMw no KpanneM Mepe ojxhh noKa3aTejib npejiOMJiemin, B03pacTaioiJUHH npH 

yBejiMHeHMH nnmihi BOJiHbi nojinpH3yeMoro CBeTa, *um\ jjByjiynenpejiOMJiHiomHH cjioh c 

nocToaHHbiMH no TOJimHHe cjioh HanpaBjieHHHMH onTHnecKHX ocefi hjih 

aByjiy4enpejiOMJiHiomHH cjioh c HanpaBJieHHHMH ohTHHecKHx ocefi, mchhioiuhmhch no 

TOJimHHe cjiom no onpcaeiicHiioMy 3aKOny; 

■ t 

B 3aBMCHMOCTH ot BH#a Hcnojib3yeMoro ^ByjiynenpejioMJiHiomero cjioh pa3,ziejieHMe 
HenoJinpH30BaHHbix CBeTOBbix nyHKOB iwo>KeT ocymecTBjiflTbca jihoo Ha jwhchho 
noji5ipH30BaHHbie npoxoanmnfi m OTpa>KeHHbiH c opToronajiLHbiMH nojiHpH3auHHMH, jih6o Ha 

UHpKyjI^pHO nOJ!HpH30BaHHbie npOXOAfllUHH H OTpa^<eHHblM C npOTHBOnOJlO^CHblMH 3HaKaMH 

BpameHiiM nojiHpH3aqHH. 

Cpe^CTBO jxsin H3MeHeHHH nojinproaunH h HanpaBjieHHH OTpa>KeHHbix cseroBbix nyHKOB 
3a^BJiHeMoro nojinpH3aTopa MO^ceT co^epacaTb cexuHOHnpoBaHHoe MeTajuiHHecKoe 3epKaJio. 

ripe^noHTHTejieH nojinpraa-rop, nojiHpH3yiomee cpejjcTBO KOToporo BKJHonaeT no KpaiiHeii^ 
Mepe ooth AByjiyHenpejiOMjiHK>mHH anH30TponHo nomomaiomHH cjioh hjih 
AByjiyHenpejiOMJiHFomHH cjioh c no ctohhh bi m h no tojhuhhc cjioh HanpaBJieHHHMH omrHHecKHx 
ocew, a nepea ceKmiOHnpoBaHHbiM MeTajuiimecKHM 3epicajiOM pacnojioxceHa 
HeTBepTbBOJiHOBaH njiacTHHKa. 

IlpeAnoHTHTejibHbiM TaioKe HBJineTCH nojiHpH3aTop, co^ep^Kamnfi no KpafiHefi Mepe ojjhh 
flByjiynenpejiOMjiHiomHH aHH30TponHO nornomaiomHM cjioh, KOTopbifi HMeer no KpafiHefi 
Mepe ORHH noKa3aTejib npejioMjieHHH, B03pacrraiomHfi npn yBejiHHeHHH jjjiHHbi BOJiHbi 
nojmpH3yeMoro cBera. 

npe,ZXnOHTHTeJIbHbIM HBJIHeTCH nOJ!HpH3aTOp, B KOTOpOM o6jiacTb £JIHH BOJIH, B KOTOpOH Ha6- 

jiio^aeTOi aHH30TponHO e norjiomeHHe jntBynyHenpejioMjiHiomero cjioh h, cjieztOBaTejibHo, co6- 
JifO^aeTCH yc/iOBHe aHOMajibHofi ancnepcHH, coBna/xaeT c paooHHM flnana30H0M jxjihh bojih. 

Han6ojiee npeanoHTHTejibHO HcnoJib30BaTb flByjiynenpejiOMJiHiomHe aHH30Tpo nHO 
norjiomaiomHe cjioh c no KpafiHefi Mepe oahhm noKa3aTejieM npejioMjieHHH, npHMO 
nponopqHOHajibHbiM flJiHHe bojihw nojinproyeMoro CBeTa. 

riojiHpH3aTop corjiacHo moGpereHHra^o^er^ c6aep>KaTb b KanecTBe no KpafiHefi Mepe-" 
OflHoro AByjiynenpejioMJiHiomero aHH30TponHO nonnomaiomero cjioh, cjioh, 
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cc[)opMMpoBaHiibiM M3 MaTepnajioiJ, ncnojib3yeMbix txnn inroTOujieHMH 3aMBjiaeMoro 
nojiHpH3aTOpa MHTep(j)cpeHUHOHHoro Titna. 

■ ncpeMHCJieHHbiMH BapiiaHTaMM ne orpaHUHMBaiOTCM bo3mo>khocth ucnojib30BaHHH jxpyrnx 
MaTepnajioB jxnn (f)opMHpoBaHHfl aHH30Tponno noraoinatomnx HByjiyHenpejTOMJiaiomHX cnoeB 
ajim upc^Jiai acMoi o uojiMpiKiUTopa. 

AHH30Tponno norjiomaiomnfi /iByjiyHenpejiOMjiaioiuHH cjioh b npe^jiaraeMOM 
noji5ipM3aTope mo>kct 6brrb KaK TBepjibiM, TaK h >khjikhm. 

Run H3roTOBjieiiMM ^ByjiyMenpejioMjmiomero cjiori c nocroHHHbiMH no TOJimHHe cjioh 
HanpaBJieHHHMM orrrHHecKHX oceA Moryr 6biTb ncnojib30BaHbi opueHTMpoBaHHbie OflHOOCHbiM 
mjiii AnyxociibiM p acT5i >k e n w e m nojiHMepHbie njiei-iKii, npo3paMHbie (>ie norjiomafomne cbct) b 
AHana30ne pa6oHHX jxjihh bojth. 

ripMMepoM AByjiyHenpejioMJi^wuuHx cjioeB c HanpaBJieHMeM orrrHHecKOH ocm, 

MCHMKJ1HMMCH HO TOJHUHHe CJIOH FlO Onpe^eJieiiHOMy 3aKOHy HBJlHfOTCM CJIOH XOJieCTepHHeCKHX 
>KHZ*KHX KpHCTajTJIOB. B TaKHX CJIOflX OnTHHeCKafl OCb, COOTBeTCTByHDUiaH flJIHHHblM OCHM 

najio i iKoo6pa3Hbix MOJieKyji h, cooTBeTCTBeHHO, oojibuieMy noKa3aTejiio npejiOMJieHHH, 
BpamaeTc^ npn MbicjieHHOM jibh^cchiih no tojiiuhhc ocTaBancb napajuiejibHOM njiocKOCTH 
cjioh. PaccTOMHHe no TOJimHHe, Ha kotopom onTHnecKa* ocb aejiaeT nojiHbifi o6opoT b 360°— 
na3biBaiOT iuaroM xojiecTepHHecKOH cnnpajiw. HanpaBjiemie BpameHHH onTHnecKOH ocm 
mo>kct bbiTb KaK no nacoBOH CTpejiKe, n TaKaa cnapajib Ha3biBaercH npaBOH, TaK h npOTHB 
nacoBofi cTpejiKii, h TaKa* cnnpajib Ha3biBaeTCH jieBow. TaKan CTpyicrypa (TeKCTypa) 
AByjiyMenpejiOMJiHiomero cjioh XOJieCTepHHeCKHX >kmmkhx KpHCTajuiOB Ha3biBaercn 
njianapnoM, m/h *" KCTypon rpaiiMcaua. OcHOBHbiMii onTiiuecKiiMH cBOHCTBaMH 
AByjiynenpejiOMJiHiomero cjioh XOJieCTepHHeCKHX mcmakhx KpHCTajuiOB c xijiaHapHOH 
TeKCTypbi hbjihiotch: 

1 . FIpn nazieHHH CBeTa Ha cjioh cymecTByeT oGjiacrb cejieKTHBHoro OTpa>iceHHH CBeTa, 
cneicrpajibHoe nojio^ceHHe KOTopofi nponopuHOHajibHO mary xojiecTepHHecKOH cnwpajiH. 

2. CneicrpajibHafl tuHpnHa o6nacTH cejieKTHBHoro oTpa^KeHHH CBera nponopuHOHanbHa 
aHH30TponHH noKa3aTeji5i npejioMJieHHH (T.e. pa3HHue Me^cay HeoobiKHOBeHHbiM h 
o6biKHOBeHHbiM noKa3aTejiHMH npejiOMJieHH^). 

3. B npe/jejiax oGjiacra cejieKTHBHoro OTpaaceHHH CBeTa OAHa uapKyjinpHo nojiHpH30BaHH&H 
KOMnoHCHTa Henoji5ipH30BaHHoro CBera, HanpaBjieHHe BpameHiin KOTopofl coBnaaaer c 
HanpaBJieHMeM BpameHHH xojiecTepHHecKOH cnnpajin, noJiHOCTbio OTpancaerc^, Apyran 
UHpKyjinpHO noji^pH30BaHHa^ KOMnoneHTa HenoJinpH30BaHHoro csera, HanpaBJieHHe 
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BpamcHii>i KOTopoii npoTHBonojio>KHo nanpaajienino BpameHH* xojiccTepn i iecKOH cnnpajin, 
noJiHOCTbK) npoxoflHT <iepe3 cjioh. 

Tukmm o6pa30M, cjioh xojiecTepiiMecKiix moiakmx KpucTajuiOB c njiaHapHoii TeKcrypbi 
aBJiaeTca mipKyjiapHbiM nojiflpH3aTopoM oTpaxcaTejTbiioro mna KaK /ijth npoxoaamero, TaK h 
ujih o'rpaweimoro cBtrra. Tamon cjioh mo>kct cjiy>KHTb hjhi 6biTb bkjihdhch hmm b cocraB 
nojuipH3yiomero cpe^CTBa nun pa3AejieHH* Henoji5ipn30BaHHbix CBeTOBbix nyHKOB Ha 
noji^pw30BaHHbie npoxoOTmHM h OTpa^KeHHbiil CBeTOBbie nyHKH, HMercuune pa3JiHHHbie 
nojiMpii3auHii. ripn Heo6xo,aHMOCTH nnx npeBpauieHH* uHpicyjiapHbix noji*pH3auHH b 
jiHHeHHbie mokct 6biTb ncnojib30BaHa H3BecTHan HCTBepTbBOJiHOBafl njiacTHHKa. 

npcano i iTirrcjibiibiM ^bjimctoi nojiMpioaTop no 113 o o p c re h i\ to , nojiapiwyioiuee cpejjCTBO 
KOToporo co,aep>i<HT no KpaiiHefi Mepe ojihh cjioh xojiecTepiiHecKoro >Kn/iKoro Kpnerajuia. 

Eojiee npeAnoHTHTejibHbiM xBsixercn no-riHpw3aTop no H3o6peTeHHK), co,aep>KaiUHH no 
KpafiHefi Mepe ozihh cjioh xojiecTepHHecicoro >KHjn<oro KpHerajuia, H3roTOBJieHHbiH H3 
nojiHMepHoro xojiecTepHHecKoro >KHflKoro Kpncrajuia. 

Flo KpawHefi Mepe oahh cjioh xojiecrepHHecKoro >KiiAKoro Kpucxajuia HMeeT no TOjmjHHe 
rpa^MeHT mara xojiecrepHHecKOH crmpajin h, b pe3yjibTaTe, cneicrpajibHyio mnpHHy nojiocbi 
cejieKTHBHoro OTp a^Ke h CBeTa He MeHee 100 HaHOMerpoB. 

no/i5ipH3yioiuee cpeflCTBO OTpa>KaTejibHoro THna Mo>KeT co,aep>KaTb no KpafiHew Mepe TpH 
cjioh xojiecTepHHecKHX yKUjiKHx KpncTajmoB, HMeiomnx nojiocbi cejieKTHBHoro 0Tpa>KeHH* 
CBeTa b Tpex pa3JiH4Hbix cneicrpajibHbix flnana30Hax. 

Cpe^cTBO jxjih npeo6pa30BaHHH Bxozmmero HenoJinpH30BaHHoro CBeTa bo mhokcctbo 

O^HHaKOBblX CBeTOBblX nyHKOB MO>KeT 6blTb BbinOJIHeilO B BHJie CHCTeMbI MHXpOJlHH3 HJIH 

MHKponpH3M, (J)OKycHpyiomHX BbixoAamne H3 hhx CBeTOBbie nyHKH BHyTpb nojiapH3aTopa. B 

HaCTHOCTH, CHCTeMa MHKpOJIHH3 MO>KeT 6bITb BbinOJIHeHa B BHfle nOJIO^KHTeJIbHbDC 
UHJIHH^pHHeCKHX MHKpOJIHH3, nOJIHOCTbfO nOKpblBafOIIJHX nOBepXHOCTb nojiHpH3aTOpa. 

Bbi6op MeTo^uoB toroTOBjieHHH noji5ipH3aTopa no H3o6pereHHio 3aBHCHT ot BHjia 
MaTepHajioB, . Hcnojib3yeMbix jinn flByjiynenpejiOMJiflrcuuHx cjioeB, h ne BjiiweT Ha cyrb 
H3o6p eTeHHS . 

JXnn 4>opMHpoBaHHA Ha noBepxHOCTH npeAJiaraeMoro nojiapH3aTopa nojiHpH3yiomero 
noKpbrTH^, -BKjnoHaiomero no KpaflHefl Mepe ojjhh flByjiyHenpeJiOMJiaiomHH cjioh, Moryr 6brrb 
npHMeHeHbi cjieAyfomne craHAapTHbie cnoco6bi: jiaMHHHpoBaHHe npeflBapirrejibHO 
opHeHTHpoBaHHbix BbiTH^cKOH nojiHMepHbix njieHOK, HaHeceHne wcnojib3yeMbix MaTepHajioB b 
>khakoh 4>opMe BajiHKOM, paKeJibHbiM hoxcom, paKejieM b (£opMe HeBpamaiomerocfl UHJiHH^pa, 
HaHeceHHe c noMombio mejieBoft (J)HJibepbi i: apyrae. B p*me cjiynaeB nocjie HaHeceHHa cjioh 
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noacepraeTCfl cyuiKe c uejibio y^ajieHMH pacTBopHTejiefi. B apyrux cnynaax, HanpHMep ajih 
TCpMonjiacTHMHbix nojimviepHbix MaTCpnajiOB m CTCKjiyiomHXCH MaTepnajiOB, HaHeceHHbifi 
cjioii oxjia>i<AacTCM noc/ie HaHeceHH^. 

flpyn-iMH MCTOj^aMH, KOTopbie mo>kho ncnojib30BaTb win nojiyHeHHH 
AiiyjiyHcupcjioMjiMioiMHX cjiocu hj Marepuajioii, oopaayhouuix b upouecce HaHeceHHfl 
>KiiziKOKpHCTajiJiii4ecKOH 4>a3y, HBJiHeTCH HaHeceHne 3Toro MaTepnajia Ha no;mo>KKy, 
M3HaMajibH0 noAroTOBjieHHyK) j\nx opweHTamiH >KiwKOKpncTajiJiHHecKOH (f)a3bi [U.S. Patent No 
2,524,286 (1950)]. Oahhm h3 TaKHx mctoaob cjiy>KnT o/iHOHanpaBjieHHoe HaTMpaHHC 
no;uio)KKii hjih npe^BapiiTejibHO HaHecennoro Ha Hee tohkoto nonHMepHoro cjioh, H3BecTHoe 

• i 

m npMMenaeMoe &nn opiieirrauHH TepMOTponHbix ini3KOMOJieKyjiHpHbix 

>KII£KOKpHCTaJIJIHHCCKHX CMCCCH npi! H3rOTOBJieHHIi >KK-,uHcnjieeB. 

Eme o^hh MeTOA nojiyHeHHa AByjiyHenpejiOMJunomiix cuoeB - 3to H3BecTHbiH motor 
4)OTOopiieHTauiiH npeuBapHTejibHo HaneceHHoro tcm hjih hhmm cfiocooom cjioa c noMombK) 
oojiynenHfl ero jihhchho noJinpH30BaHHbiM yjibTpac})HOJieTOBbiM cbctom. 

Rnx HaHeceHHH AByjiyHenpejiOMJiHiomHX cjioeB H3 TepMOTponHbix nojiHMepHbix 
MaTepnajioB MoryT 6biTb npwMeHeHbi 3KCTpyziepbi, b tom nucjie HMetomne HecKOJibKO njiocKHX 
cJ)HJibep h no3BOJiaioinHe HaHOCHTb 3a oahh npoxofl cpa3y HecKOJibKO cjioeB pa3Hbix— 
nojiHMepHbix MaTepnajioB Tpe6yeMOH TOJimwHbi. 

Rnn H3roTOBJieHM5i cjtoh xojiecTepHHecKHx >khakhx KpHCTajuiOB c njiaHapHOH TeKCTypw 
MoryT ncnojib30BaTbc>i a^npbi xonecTepHHa, HeMarasecKHe >KHjucwe Kpucrajuibi c BBeaeHHOH 

B HHX Zlo6aBKOM OHTHHeCKH aKTHBHblX COeAHHeHHH, TaK Ha3biBaeMbie xwpajibHbie HeMaTHKH, B 
KOTOpbfX OnTHHeCKH aKTHBHblH UGHTp XMMMHeCKH COeflHHeH C MOJieKyJiaMH HCMaTHHeCKOrO 

>KHflKoro KpMCTajuia, nojiHMepHbie xonecTepHMecKne iKWXKue KpHCTajiJibi, jiHOTponHbie 
xo^ecTepHHecKHe >KHflKHe KpHCTajiJibi, HanpHMep, nojinnenTHAOB h 3cJ)HpoB uejuiK)Jio3bi. 

H3roTOBjieHHbie cjioh Moryr 6brrb >khakhmh h TBepabiMH. OTBep^eHHe cJioeB MO^ceT 
npoHCxoAHTb npH noHHxeeHHH TervinepaTypbi, HcnapeHMH pacTBopHTejin, nojiHMepH3aaHH, b 

TOM HMCJie npH (J)OTOHHflyUHpOBaHHOH nOJIHMepH3aiXHH. 

B KanecTBe cpeacTBa jxsih npeo6pa30BaHHH BXOA^mero HenojiHpH30saHHoro CBCTa bo 

MHO>KeCTBO OAHHaKOBblX CBCTOBblX nyHKOB MOryT 6bITb HCnOJIb30BaHbI CHCTeMa MHKpOJIHH3, 

Kan o6*beMHbix, TaK h nnocKMx jimh3 OpeHejiH, a Taioice apyrne cpe^cTBa j\nn (})OKycHpoBKH 
CBeroBbix jryneH, cucreMa MHKponpH3M, o6-beMHbix, HanpHMep TpeyroJibHOH (j)opMbi, hjih 
njiocKHX, HanpHMep c pacnpeziejieHHbfi^ : no 'fojiiuHHe h no noBepxHOCTH noKa3aTeJieM - 
npcjioMJicHMH, a TaxjKe ^pyrne cpe^cTBa rjih otkjiohchhh cBCTOBbix jTynefi. 
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J\SM H3rOTOBJieMH5T CHCTeMLI MHKPOJIMH3 II MHKponpH3M MOiyr 6bITb HCn0JIb30BaHbI 

MCTOAbi npeccoBanHH, jihtwi, nanpuMep, 3ajiHBKa npcABapirrejibHO BbmaBJieHHbix yray6- 
jiciiiui ny>ivHOM t})opMbi u nojiMMepiioH njieHKe nojjMMcpHbiM MaTepnajioM c 6o'jibiuHM noKa- 
3aTejieM npejioMjreiiHH, MeroAbi cjwTOMnayuiipoBai-mofi nojniMepinamni h xtpyn-ic MeTOflbi. 

Run iiuHecciiMH ccKmioHiipoBaiiHoro Mcrajuiii'iecKoro 3cpKajio MoryT 6biTb npHMeHeHbi 
oucuyiomne cTanaapTHbie cnocoGbi: TepMnnecKoe ncfiapeHne b BaicyyMe, HaHeceHMe b napax 
c nocjieayromeH Tep mmhcckoh oepaGoTKofi, MaraeTpoHHoe pacnbijieHHe h flpyrae. JJjix 
HaneceHii^ 3epKajia MoryT Hcnonb30BaTbCH ajiHDMHHHii (AJ), cepe6po (Ag) h apyrae Merajuibi. 

lipHjiuHii pa6oTbi 3a>iBjiHeM9i:o noJiapinaTopa Ha ocHOBe nojinprnyioiuero cpeflCTBa 
orpa^icarenbHoro Tuna 6yzieT pacKpbiT npn o6cy>icaeHHii KOHKpeTHbix npHMepoB aaHHoro 
noji«pn3aTopa. 

Kuk yjft-e ynoAtuHcviocb, 3a^BjieHHbie Bbime nojiflpinaTopbi MoryT 6biTb Hcnojib30BaHbi b 

pa3JUIHHbIX yCTpOHCTBaX OTo6pa>KeHHH HH^OpMaUHH, B HaCTHOCTH, JXJin H3rOTOBJieHH5I 

^HflKOKpMCTajiJiHHecKHx HH^HKaTopHbix 3jieMeHTax, b tom Mwcjie, ajia njiocKMx flHcmieeB. 
Sa^awen HacTOHtuero H3o6peTeHH>i hbjihctc^ o6ecne'ieHHe noBbimeHHOM apKOCTH, 

UBeTOBOW HaCbimeHHOCTH M306pa^CeHHH >KHZlKOKpHCTaJIJIHHeCKOrO HHflHKaTOpHOrO 3JTeMeHTa. 

IlocTaBjieHHaa 3a,aaHa peiuaeTca HCHAKOKpHerajiJiHHecKMM HHAHKaTopHbiM (>KKH)l. 
3JieMeHTOM, coflep>KamwM cjioh >KHflKoro KpHcrajuia, pa3MemeHHbiw Me>Kjiy nepBofi h BTOpoii 
njiacTHHaMH, no KpafiHefi Mepe Ha ohhoh H3 KOTopbix pacnojio^ceHbi 3Jieicrpoflbi h 
nojiHpn3aTop, KOTopbiH co^ep^cHT no KpaflHefl Mepe o^hh flByjiynenpejiOMJiaromHH 
aHH30TponHo norjiomatomHM cjioh, HMeiomHH no KpaHHew Mepe ooth noKa3aTejib 
npejiOMjiennH, B03pacTaK>iUHfi npH yeejinqeHMH juiHHbi bojihh noJi*tpH3yeMOro cBera. 

Jinx (J)opMHpoBaHHH yica3aHHoro cjioa Hcnojib3yioToi Te )$ce caMbie MaTepnajibi h MCTOflbi, 
KOTopbie npHMeHaioTCfl j\six 3aiiBjieHHbix Bbiuie nojmpH3aTOpOB. 

BbicoKoe KanecTBO n3o6pa^ceHna o6ecnenHBaeT )KKH 3JieMeHT, coflep>KamHH no KpafiHefi 
Mepe oahh nojwpw3aTop HHTepcj)epeHUHOHHoro THna, o6jiaflaiomero bbicokhmh 
noji^pH3auHOHHbiMH xap aicrep h cth kemh . 

3a«BjweMbiH 3KKH 3JieMeHT Moacer Ha oahoh njiacraHe aonojiHHTejibHo co^ep^caTb 
w^ysHO OTpa^caiomHH cjioh, KOTopbiH HBJifleTC* oflHOBpeMeHHo 3jieicrpoAOM, a no KpaHHefi 
Mepe o^hh flByjiyHenpejTOMJwiomHH aHH30TponHO norjiomaiomHH cjioh pacnojioaceH 
Henocpe^CTBeHHO Ha oTpaacaiomeM cjioe hjih Ha flH3JieicrpHHecKOM no^cjioe, HaHeceHHOM Ha 
OTpa>Kaiomee noxphiTHe. " 
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^pyrofi BapnaHT >KKH 3JieMeHTa OTJinnaeTCH TeM, mto Ha oahoh H3 njiacTHH 
/lonojTimTCJibiio cc})opMHpoBaii cjioh ii3 ubCTiibix DjieMciiTOB, KOTOpbiu pacnojio>KeH Me^ay 

nbJlMpH3aTOpOM H HJiaCTHHOH. 

riojTJipii3aTop 3aHB^5ieMoro >KKM ojieMcina nonojiHirrejibiio mo>kct coaepacaTi* no KpafiHefi 
Mepe ofliiM ciiofi, no KpafiHefi Mepe HacTHHHO OTpa>KafomHfi CBe*r. YKa3aHHbifi 

CBCTOOTpa3KaK>mHM CJIOH MOMCCT 6bITb BbinOJIHeH MeraJUIHHeCKHM. 

Flo KpafiHefi Mepe oahh AByjiynenpejioMJuiioiuHii aHM30TponHO nonnomaiomHfi cjioh no 
KpafiHefi Mepe ozmoro nojiapraaTopa 3a*BJiaeMoro >Kl£H 3JieMeHTa MO>KeT 6biTb BbinojiHeH b 
Buixe 3jieMeHTOB > pa3JiHHaK>mHxc^BejiHHHHofi 43a30Bofi 3a,uep}KKH h/hjih HanpaBJieHHeM och 
iiojiMpirjauHii. 

OflHH noji^pH3aTop 3a^BJineMoro >KKH 3jieMeHTa coaep>KHT no KpafiHefi Mepe .ziBa 
£Byj[yHenpejioMJiHK)uuHx aHH30TponHO norjioiuaiomHx cjioeo pa3Horo uBeTa c B3aHMHO 
nepnenzxHKyji^pHbiM HanpaBjieiineM ocefi noji>ipn3auHH, HaHeceHHbix oahh Ha apyrofi hjih Ha 
pci3^uejiHiomnH mx no KpafiHefi Mepe ojxhh npoMOKyTOHHbifi cjioh, a Ha npyrofi njiacTHHe 
noji5ipi-i3aTop coflepncHT no KpafiHefi Mepe ojxhh AByjiyqenpejioMJifliomHfi aHH30TponHO 
norjiomaioimifi cjioh ceporo UBera c HanpaBJieHHeM och noji*pH3amiH, coBnaaaiomHM c 
HanpaBJieHHeM och nojinpH3auHH ozmoro H3 HByjiynenpejiOMJiflioiuHX aHH30TponHO" 
norjiomaioiuHX cjioeB Ha nepBofi njiacTHHe. 

Mcnojib30BaHHe nojinpH3aTopa Ha ocHOBe nojiHpn3yiomero cpe#cTBa OTpa>Kaiomero rana, 
Hcnojib3yK)inero 6ojiee 50% Henoji#pH30BaHHoro cBeTa, o6ecnenHBaeT BbicoKyio HpKOCTb h 
cHH>KeHHe 3HepronoTpe6jieHH^ >KKM 3JieMeHTa. 

IlpenJiaraeMbiH )KKH 3JieMeHT coaepacHT cjioh ^khakoto KpHCTajuia, pa3MemeHHbift Mexmy 
nepBofi h BTopofi njiacTHHaMH, no KpafiHefi Mepe Ha o^Hofi H3 kotophx pacnojioxceHbi 
3Jieicrpoflbi h noji^pH3aTop. no KpafiHefi Mepe oahh nojiflpraaTop coaepacHT 
- nojmprayiomee cpejicTBO rjix pa3flejieHHH MHoacecTBa HenojiapraoBaHHbix CBeTOBbix nynKOB 
na^aiomero Ha nojiapH3aTop CBera Ha TaKoe ace mhokcctbo o^HHaKOBbix nap pa3JiHHHWM 
o6pa30M noji)ipH30BaHHbix CBeroBbix nyHKOB, BbinojiHeHHoe b bhuc (jDOKycHpyiomnx 

OnTHMeCKHX 3JieMeHTOB, KSOKJXblU H3 KOTOpblX COAep>KHT H3 nO KpafiHefi Mepe OflHH 

AByjiynenpejioMji^iomHH a«H30TponHo norjiomaiomnfi cjioh, HMeioiUHfl no KpafiHefi Mepe 
ooth noKa3aTejib npejiOMjieHHa, B03pacTaiomHfi npn yBejinneHHH ajihhm bojihu 
noji5ipH3yeMoro CBeTa, rpaHHHatUHfi c no KpafiHefi Mepe oahhm onraHecKH H30TponHbiM 
cjioeM; npn 3tom yKa3aHHoe nojmpH3yK>mee cpeacTBO onTHHecKH corjiacosaHO co cpeacrBOM 
juw H3MeHeHHii noji^pH3aiiHH no KpafiHefi Mepe oahoto MHoacecTBa oflHHaKOBo 
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noji*pM30BaHHbix CBCTOBbix nynicoB, Bxojwmiix b cocTaB yKa3aHHoro MHcmecTBa nap 

pa3JIHHHbIM 06pa30M nOJI«pH30BaHHbIX CBCTOBblX nyHKOB. 

Flo KpaiiHCH Mepe ojxmi AByjiyHenpejiOMJiaiouuui aHii30TponHo nornomaiomHH cjioh 
c|)OKycHpyK)mero onTunecKoro 3JieMeHTa 3a*BJifleMoro >KKH 3jieMenTa mokct 6biTb BbinojTHCH 
b Dime coBOKynHOCTH o6-beMHux hjih (})a30Bbix num. 

(pOKycHpyioiUHii onTHHecKMM 3jieMeHT }KKM 3jieMeHTa MO>Ker 6biTb BbinojiHeH b BHae 

30HH0H njiaCTMHKH. 

Pa3HOBH ) aHOCTbK) 30HH0H njiaCTHHKII HBJ1HCTCH aMnjIHTyflHafl 30HHaH njiaCTHHKa, HCTHbie 
30HbI KOTOpOH COA^pHUlT no KpiiHHCH Mepe OflMH AByjiyHenpeJIOMJIiUOLUHH aHH30TpOIlHO 

norjiouiaioLUHH cjioh, rpaiinHamufi c no Kpafmen Mepe oahhm onTHnecKii H30TponHbiM 
cjiocm, a HeHeTHbie 30hui H3roTOB/ieHbi 113 onrHMecKii H30TponHoro MaTepnaJia. 

Jlpyroii pa3HOBHAHOCTbiO 30HH0H njiaCTMHKH HBJIKeTCM c{)a30Ba5i 30HHaH njiacTHHKa. 

CpezicTBO ajih H3MeHeHH5i nojiflpH3auHH 5KKH sjieMeHTa mo^cct coflep^caTb 
ceicmioniipoBaHHbiH npocBCTHbifi AByjiynei ipejiOMJiHK>LUHH ain-noTponHO norjiomaiouiMH 
cjioh, MMeiomwH no KpaHHen Mepe oahh noica3aTejib npejiOMjieHHH, B03pacTaiomHH npn 
y BenMHeHHH juiHHbi bojihw nojiHpH3yeMoro CBeTa. 

CpcacTBO mix H3MeHeHM^i noji5ipii3auHH mokct 6biTb BbinojiHeHO b BHjxer- 
ceKUHoiuipoBaHHOM npocBeTHofi nojiyBOiiHOBOn AByjiyMenpejiOMji^iomeH njiacTHHKH hjih 
cjioh c ceKuwHMH, pacnojio^ceHHbiMH b (J)OKycax hjih BHe c})OKycoB (JjoicycHpyiomHx 

OnTHHeCKHX 3JieMeHTOB. 

-Cpe^CTBO jinn n3MeHeHHa nojinpinamiH nojinpraaTopa 3aHBJineMoro }KKH 3jieMeHTa 
MO>KeT Gbixb Bbino/iHeHO b BH^e ceKUHOHiipoBaHHOii npocBCTHOH AByjiynenpejiOMjiHiomeH 
njiacTHHKH c ceKUHHMH b BH#e HeTBepTbBOJiHOBbix njiacTHHOK, pacnonoaceHHbiMH BHe 
4>0KycoB (J)OKycMpyiomHx onTHnecKHx 3jieMeHTOB, h c cckurhmh b BH^e njiacraHOK, 
3aflaiomHx pa3H0CTb (J)a3 Meacay o6biKHOBeHHbiM h Heo6biKHOBeHHbiM jiynaMH, 
OTJiHHaiomyiocfl Ha it ot pa3H0CTH 4)a3, 3a/jaBaeM0H yKa3aHHbiMH ceicmiHMH b bhac 

HeTBepTbBOJIHOBblX nJiaCTHHOK, paCnOJIO^CeHHblMH B (J>OKyCaX ^OKyCHpyiOmHX OnTHHeCKHX 
3JieMeHTOB. 

Cpe^CTBO fljm H3MeHeHH^ nojiHpH3auHH 3aHBJweMoro 5KKH 3JieMeHTa mohcct 6brrb 
BbinojiHeHO b BHfle ceiajHOHHpoBaHHoro npocBCTHoro 3anojiHMepH30BaHHoro njiaHapHoro 
cjioh ^KHflKoro KpHCTaJiJia, HMeioutero TBHCTOByio cTpymrypy, c noBopoTOM onTHHecKOH och 
>KHflKoro KpncTajuia b npe^ejiax TOJimHHbi yica3aHHoro cjioh Ha yron 90° c cckuhhmh, 
pacnojio^ceHHbiMH b (})OKycax hjih BHe <})OKycoB 4)OKycHpyiomHx oirrHnecKHx 3JieMeHTOB. 
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CpeflCTBO fl/iH M3MeHeHH5i nojiflpH3amiH 3aHBJineMoro )KKH 3JieMeHTa mohcct BbinojiHeHO b 
Biwe ccKUMOMMpOBEHHofi npocBernofi ax p o m airi h no Q flByjiynenpejiOMJiHiomefi njiacTHHbi. 

rioBbiiiicuHyio HpKOCTb ii cHM^KeHHe 3JieKTpo3Heprim ooecneMHBaeT Taioice 3KKH 3JieMeHT c 
iicnojib30BaHHeM nojmpH3aTopa Ha ocHOBe nojiHpH3yiomero cpezicTBa OTpa^caTe^bHoro THna. 

ripejiJiaraeMbiH >KKH 3JieMeHT coaepwirr cjioh >KHHKoro Kpi-icTajuia, pa3MemeHHbifi Meacay 
nepBOM n BTopofl miacTHHaMH, no KpafiHefi Mepe Ha oahoh M3 KOTopbix pacnojio>KeHbi 
3JieKTpo < ubi u nojiflpH3aTop. rio Kpafineii Mepe ojihh nojiHpH3aTop BbinojiHeH b BHfle no 
KpafiHefi Mepe ojihoh njieHKH hjih njiacrHHbi, Ha* KOTopyio HaneceHbi cpe^cTBO rjih 
npeo6pa30BamiH BXOAHinero Heno JiHp H3 o b aH h o ro coeTa bo mho>kcctbo ojiHHaKOBbix 
CBeTOBbix nyMKOB, nojinprayiomee cpe/iCTBO hjih pa3nejieHna i-icnoji»pii30BaMHbix cBeTOBbix 
nyMKOB Ha nojiHpn30BaHHbie npoxojiHiune n OTpaaceHHbie CBeTOBbie nyHKH, iiMeiomwe pa3Hbie 
nojiHpvoauwH, coflep>Kamee no KpafiHefi Mepe oahh ^ByjiyHenpejiOMJwiomHH aHH30Tpormo 
norjiomaioiJUHfi cjioh, HMeioiUHfi no KpafiHefi Mepe o^hh noKa3aTejib npejioMJieHHH, 
B03pacTaioiHHH npw yBejiHHeHHH xumubt sojiiibi nojinpinyeMoro CBeTa, hjih 
AByjiyMenpe/iOMJiHioimiH cjioh c nocroHHHbiMH no tojiiuhhc cjioh HanpaBJieHHHMH 
onTHHecKHx oceii hjih flByjiynenpejiOMJiHiomHfi cjioh c HanpaBJieHHHMH onTHHecKHx ocefi, 

MCHHIOUIMMHCH nO TOJHUHHe CJIOH UO OnpCflejlCHHOMy 3aKOHy, H CpCACTBa AJ1H M3MeHeHHH 

nojiHpii3auHH h nanpaBjienHH oTpa>KeHHbix ot no jinpH3yio me ro cpe^cTBa CBeTOBbix nyHKOB. 

Cpe^CTBO jyix H3MeneHHH nojiHpH3amiH h HanpaBjieHHH OTpa>KeHHbix CBeTOBbix nyHKOB 
npejiaraeMoro )KKH 3JieMeHTa momcct co#ep>KaTb ceKUHOHHpOBaHHoe MeTajuiHHecKoe 
3epKajio. 

HojiHpH3yiomee cpcacTBO >KKM 3jieMeHTa mo>kct co,aep>KaTb no KpafiHefi Mepe o,eihh 
AByjiynenpejioMJiHHDmHfi aHH30TponHO norjioinaiouuHH cjioh hjih flByjiynenpejioMJiHiomHH 
cjioh c nocTO^HHbiMH no TOJimHHe cjioh HanpaBjieHHHMH onTHHecKHx ocefi, a nepe,a 

CeKUHOHHpOBaHHbIM MeTaJIJIHHeCKHM 3epKaJIOM COAep^caTb HeTBepTbBOJIHOByK) njiacTHHKy. 

B KanecTBe no KpafiHefi Mepe ojjHoro flByjiynenpejioMjiniomero cjioh c HanpaBJieHHHMH 
onTHHecKHx ocefi, MeHHiomHMHCH no TOJimnHe cjioh no onpeaejieHHOMy 3aK0Hy, 
nojinpH3yK)mee cpeacTBO 3aHBjineMoro >KKH 3JieMeHTa Moxcer cojjepacaTb no KpafiHefi Mepe 

OflHH CJIOH XOJieCTepHHeCKOrO >KHflKOrO KpHCTaJIJia, KOTOpblfi MOMCCT 6bITb H3rOTOBJieH H3 

nojiHMepHoro xojiecTepHHecKoro acujjKoro KpHCTajuia. 

no KpafiHefi Mepe oj^hh cjioh xonecrrepHHecKoro acHAicoro KpncTajuia M05Ker HMerb no 
TOJimHHe rpa^HeHT uiara xojiecTepHnecKofi cnnpaJiH h, b pe3yjibTaTe, cneicrpajibHyio uiHpHHy 
nojiocbi cejieicTHBHoro oTpaaceHHH CBeTa He MeHee 100 HaHOMeTpoB. 
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riojiapH3yK)mee cpeacTBO MoaceT coxiepxcaTb no KpawHefl Mepe Tpn cjioh xojiecrepHnecKHx 

>KH£KHX KpWCTaJIJIOB, HMeiOUJHX nOJIOCbl CCJieKTHBHOrO OTpa>KeHH« CBeTa B TpeX pa3J!HHHblX 

cneKTpajibHbix AHana30Hax. 

CpeiicTBO jxsih npeo6pa30BaHM>i Bxonaiuero HenojiHpH30BaHHoro CBera nojiapH3aTopa 
3aHBJineMoro XCKH 3jieMeHTa mojkct 6biTb BbinojiHeno b bhac CMCTeMbi MMKpojiHH3 hjih 
MiiKponpM3M, (J)OKycnpyiomHx BbixoA*iuuie 113 hhx CBCTOBbie nyHKM BHyrpb noji^pH3aTopa. 

CliCTCMa MMKpOJIMH3 MO>KCT SblTb BbinOJIHeHa B BHAe nOJIO>KHTejIbHbIX UHJIMHflpHHeCKHX 

MHKpojiHH3, nojiHOCTbio noKpbiBaioiiiHx noBepxHOCTb riojiHpH3aTopa. 

I la ncptsoii noBepxHocTH njieHKii hjih njiacTHHbi nojiflpH3aTop 3aHBjineMoro DKKH 
ojieMcirra mokct coAep>KaTb cncTCMy mhkpojihh3 h ceKmiOHnpoBaHHoe MeTajuinwecKoe 
3epKa.no, onTHHecKH coBMemeHHoe c Ha3BaHHO h chctcmoh mhkpojihh3, a Ha BTopow 
noBepxHOCTH njieHKH hjih njiacTHHbi - no KpafiHen Mepe oahh cjioh xojiecrepHHecKoro 
>KHAKOrO Kpncrajuia. 

Ha nepBofi noBepxHOCTH njieHKH hjih njiacTHHbi nojiapH3aTop 3aaBjiHeMoro )KKH MoaceT 
coAepvicaTb . cucTeMy mhkpojihh3, ceKUHOHnpoBaHHoe MeTajuiHHecKoe 3epKajio, onTHHecKH 
coBMemeHHoe c Ha3BaHHOH cHcreMOH mijkpojihh3, h HeTBepTbBOJiHOByio njiacTHHKy, a Ha 
BTopofi noBepxHOCTH nojinpraaTop coAep>KHT npn 3tom no xpaHHefi Mepe oahh_ 
AByjiyHenpejiOMJi^ioinHH aHH30TponHO nomomaiomuH cjioh hjih AByjiynenpejioMjiHiomHH 
cjioh c nocTOHHHbiMH no TOJiiUHHe cjioh HanpaBjieHHHMH onTHHecKwx ocefl. 

Ha nepBofi noBepxHOCTH njieHKH hjih njiacTHHbi noji5ipH3aTop momcct TaioKe coAep>KaTb 
ceKUHOHnpoBaHHoe MerajuiMwecKoe 3epKajio, a Ha BTopofl noBepxHOCTH njieHKH hjih njiacTHHbi 
naHeceHbi nocjieAOBaTeJibHO CHCTeMa mhkpojihh3, onTHHecKH coBMemeHHaa c cckuhjimh 
MeTajuiHHecKoro 3epKajia, h no KpafiHeft Mepe oahh cjioh xonecTepHHecKoro hchakoto 
KpncTajuia. 

npe,ano4THTejieH )KKH 3JieMeHT, noJiapH3aTop KOToporo Ha nepBOH noBepxHocro njieHKH 
hjih njiacTHHbi co,aep>KHT ceKUHOHnpoBaHHoe MeTajuiHHecKoe 3epKajio h HeTBepTbBOJiHOByio 
njiacTHHKy, a Ha BTopon noBepxHOCTH njieHKH hjih njiacTHHbi HaHeceHbi nocjieAOBaTeJibHO 
CHCTeMa MHKpojiHH3, onTHHecKH coBMemeHHaa c ceKUHHMH MerajuiHHecKoro 3epKajia, h no 
KpaHHen Mepe oahh AByjiynenpejioMji^KDinHH aHH30TponHO norjiomaiomHH cjioh hjih AByjiy- 
HenpejiOMji^iomHH cjioh c nocroHHHbiMH no TOJimHHe cjioh HanpaBJieHHHMH orrrHHecKHx oceit 

rioji>ipH3aTop 3aHBJineMoro JKKH 3JieMercra Moxcer coAepacaTb no KpanHen Mepe xiBe 
jiaMHHHpoBaHHbie njieHKH hjih njiacTHHbi^ h£ BHeuiHeH noBepxHOCTH nepBofi njieHKH hjih"" 
njiacTHHbi HaHeceHa nepBan CHCTeMa mhkpojihh3, Ha BHyTpeHHefi noBepxHOCTH nepBOH hjih 
BToport njieHKH hjih njiacTHHbi HaHeceHO ceKUHOHnpoBaHHoe MeTajuiHHecKoe 3epKaJio, a Ha 
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BHeumeH noBepxHOCTH BTOpofi nJieHKH hjih njiacTHHbi flonojiHHTejibHo HaHeceHbi BTopaa 
cucTCMa mhkpojihh3, onTHHecKii coBMemeHHaa c ceKUHHMH MeTajijiHHecKoro 3epKajia h c 
nepuofi CHCTeMofi mhkpojihh3, h no KpafiHen Mepe ojxhh cjioh xojiecTepHHecKoro HCHflKoro 
KpHCTajuia. 

llpe jxno HTHTejieH !>KKM 3JieMeHT, noji>ipH3aTop Koroporo co,aep>KHT no KpafiHeH Mepe jxbc 
jiaMHHupoBaHHbie njieHKH hjih njiacTHHbi, Ha BHeiimen nosepxHOCTH nepBofi ruieHKH hjih 
njiacTHHbi HaHeceHa nepBaa CHCTeMa MiiKpojiHH3, Ha BHyTpeHHefi noBepxHOCTH, nepBOH hjih 
BTopofi njieHKH hjih njiacTHHbi HaHeceHbi ceKijHOHkpOBaHHoe MeTaJiJinnecKoe 3epKano h 
HCTBepTbBOJIHOBa^i njiaerHHKa, Ha BHeuiHen noBepxHOCTH BTOpOH nJieHKH HJIH njiacTHHbi 
ZionoJiHHTejibHO HaHeceHbi BTopaa CHCTeMa mhkpojihh3, onTHMecKH coBMemeHHaa c cckuhamh 
MeTajijiHHecKoro 3epKajia h c nepBOH chctcmoh mhkpojihh3, h no KpaHHefi Mepe oahh 
AByjiynenpejiOMJifliomHH aHH30TponHO norjiomaiomnH cjioh hjih HByjiynenpejiOMJiHiomHH 
cjioh c nocTOHHHbiMH no TOJimHHe cjio5I HanpaBJieHHHMH onTHnecKHX ocen. 

npeanoHTHTeJieH )KKH 3JieMeHT, nojL*pH3aTop KOToporo coaepacHT no KpafiHefi Mepe ^bc 
jiaMHHHpoBaHHbie njieHKH hjih njiacTHHbi, Ha BHeuiHen noBepxHOCTH nepBOH njieHKH hjih 
njiacTHHbi HaHeceHa CHCTeMa MHKponpH3M, Ha BHyrpeHHeH noBepxHOCTH nepBOH hjih BTopofi 
njieHKH hjih njiacTHHbi HaHeceHo ceKUHOHHpOBaHHoe MerajuiHHecKoe 3epKajio, orrrHHecKH_ 
coBMemeHHoe c chctcmoh MHKponpH3M, Ha BHeiuHefi noBepxHOCTH BTopofi njieHKH hjih 
njiacTHHbi HaHeceH no KpanHeft Mepe o^hh cjioh xojiecrrepHHecKoro hchakoto KpncTajuia. 

npe/xnoHTHTejieH )KKH 3JieMeHT, nojinpH3aTOp KOToporo coaep>KHT no KpaHHefi Mepe flBe 
JiaMHHHpoBaHHbie njieHKH hjih njiacTHHbi, Ha BHeiuHen noBepxHOCTH nepBofi njieHKH hjih 
njiacTHHbi natieceHa CHCTeMa MHKponpn3M, Ha BHyTpeHHefi noBepxHOCTH nepBOH njieHKH hjih 
njiacTHHbi nocjieflOBaTejibHO HaHeceHbi ceKUHOHHpOBaHHoe MerajuiHHecKoe 3epKano, 

OnTHHeCKH COBMeilieHHOe C CHCTeMOH MHKpOnpH3M, H HeTBepTbBOJIHOBaH iuiacTHHKa, Ha 

b Hem Hen noBepxHOCTH BTopofi njieHKH hjih njiacTHHbi HaHeceH no KpaftHeft Mepe ojmn 
AByjiynenpejiOMJiHiomHH aHH30TponHo nomomaiomHH cjioh hjih AByjiynenpejiOMjiHiomHH 
cjioh c nocToaHHbiMH no TOJimHHe cjioh HanpaBJieHHHMH onTHnecKHX oceii 

"npezinoHTHTeJieH )KKH 3JieMeHT, no KpaHHefi Mepe ooth nojwpH3a*rop KOToporo 

AOnOJIHHTeJIbHO COflep>KHT OpHeHTHpyiOlUHH CJIOH, KOTOpblH C(J)OpMHpOBaH H3 

HeopraHHnecKHX MaTepnaJiOB hjih ocHOBe noJiHMepHbix MaTepnajiOB. 

npH 3TOM OpHeHTHpyiOlUHH CJIOH MO^KCT 6bITb C(|)OpMHpOBaH KaK Ha 

OTyjiynenpejioMJiHiomeM aHH30TponHO r noniomaiomeM cnoe, TaK h Meacay noanoacKOH h 
yKa3aHHbiM cjioeM. 



WO 99/31535 PCT/RU 98/004 15 

52 

JJpymM sapHaHTOM HBJineTCH 3KKH sjieMeHT, oTjinnaiomnficH tcm, hto no KpafiHefi Mepe Ha 
OflHOH H3 njracTHH no KpafiHefi Mepe ooth AByjiyHenpeJiOMjiJuomnfi cjioh aHH30TponHo 
norjiomaioiUHii no KpafiHefi Mepe OOToro nojmpH3aTopa pa3MemeH Ha npo3panHOM 3JieKTpoae 
hjih MOKfly njiacTHHofi h 3JieicrpoflOM hjih Ha flH3JieicrpHHecK0H njreHKe, noKpbiBajoxueii 
npo3pa4Hbiii 3JieKTpOA, hjih Me^ay opueHTHpyiomHM xchjuchh KpncTajui cjioeM, h 3JieicrpoflOM 
hjih Me^c^y opneHTHpyioiUHM ^khakhh KpncTajui cjioeM, h OTSJieicrpHHecKHM no^cjioeM, 
noKpbiBaiomHM sjiempoa, hjih Ha o6paTHofi cropOHe njiacTHH. 

npeOTOHTHTejieH )KKH 3JieMeHT, oTJMHaiomHHCH TeM, hto Ha ootcm nJiacrwHe 
c4>ppMHpoBaHO ot^^Y 3 * 10 OTpa^ca|omee noKpbrrne, KOTopoe MO^ceT mnxr ch oAHOBpeMeHHO 
ojrcKTpoAOM, a no KpafiHefi Mepe ooth ami30TponHO norjiomaiouuifi AByjiyMenpejiOMJimomHil 
cjioii pacnojio>KeH HenocpeziCTBeHHo Ha oTpa^KaioiueM noKpbiTHH hjih Ha OTaJieicrpHHecKOM 
no/icjioe, HaHeceHHOM Ha OTpaacaiomee ndKpbiTHe, hjih Moicuy opueHTHpyiomHM mchakhh 
KpwcTajiJi cjioe h npyrHMH cjiohmh, HaHeceHHbiMH Ha oTpa>Kaiomee noKpferrne. 

HcnoJib3yeMbiH bo Bcex yKa3aHHbix Bbinie BapnaHTax )KKH 3jieMeHTa no KpafiHefi Mepe 
ooth flByjiynenpeJioMJiHiomHH aHmoTponHO noraomaiomHfi cjioh mo^kct HMerb no KpafiHefi 
Mepe ooth noKa3aTejib npenoMJieHHH, np*MO nponopuHOHajibHbifi zuiHHe sojiHbi 
noji^pH3yeMoro CBeTa. - 

Flo KpafiHefi Mepe, ooth AByjiyHenpejiOMJunomnft aHH30TponHO norjiomaioinHfi cjioh no 
KpafiHefi Mepe oototo nojiapraaTopa bo Bcex yKa3aHHbix Bbiuie BapnaHTax )KKH 3JieMeHTa 
MO^Ker HMeTb TOjnuHHy, npn KOTopofi peajiH3yeTC* HHTep<j)epeHUHOHHbifi 3KCTpeMyM Ha 
Bbixo/ie nojmpH3aTopa no KpafiHeii Mepe jxjw OOTofi jiHHefiHO-nojmpH30BaHHofi KOMnoHemrbi 
CBeTa. 

TojimnHa no KpafiHefi Mepe oOToro AByjiynenpejiOMjiHiomero aHH30TponHO norjiomaiomero 
cjioh no KpafiHefi Mepe oflHoro noji*pH3aTopa bo Bcex yKa3aHHbix Bbime BapnaHTax 5KKH 
3jieMeHTa MO^cer yaoBjieTBopflTb ycjioBHio nojiyneHHH Ha Bbixoae nojwpmaTopa 

HHTep4)epeHUHOHHOrO MHHHMyMa flJIH OflHOH JIHHefiHO-nOJI5ipH30BaHHOfi KOMnOHeHTbl CBeTa H 

HHTep4>epeHUHOHHoro MaKCHMyMa turn apyrofi opToroHajibHofi jiHHefiHO-nojiHpH30BaHHofi 
KOMnoHeHTbi CBeTa. 

no KpafiHefi Mepe ooth noji*pH3aTop bo Bcex yKa3aHHbix Bbiuie BapnaHTax 5KKH sjieMeirra, 
coAep>KamHfi no KpafiHefi Mepe a'sa cjioh, coaepacHT b KaHecree no KpafiHefi Mepe oototo H3 
hhx OTyJiynenpejioMJiHiomHfi aHH30TponHO noraomaiomHfi cjioh, a apyrofi cjiofi onroHecKH 
H30TponHbifi, noKa3aTejib npejiOMJieHHH~Koroporo coBnaaaer hjih MaKCHMaJibHo 6jih3ok c 
oothm H3 noKa3arejiefi flByjiynenpejiOMJuiiomero cjioh. 
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Flo KpaflHefi Mepe oahh noJi*pH3aTop bo Bcex yKa3aHHJbix Bbime BapnaHTax }KKH 
3jieMeHTa, coaepacamHH no KpaMHefi Mepe flBa flByjiynenpejiOMjiaiomHx cjioa, b KanecTBe no 
KpaHHeS Mepe OflHoro H3 hhx coaepncHT aHH30TponHO norjiomaiomnfi, ojxhb notca3aTejib 
npejiOMJieHH^ KOToporo coBnaaaeT hjih MaKCHMajibHO 6jih30k c oahmm m noica3aTejieH 
aByjiynenpejiOMJunomero cjioh, a BTopbie noKa3aTejin npejiOMJieHH* flByjiynenpejiOMJiaiomero 
cjios h ^ByjryHenpejiOMjmKDmero aHH30TponHo norjiomaiomero cjioh OTjinnaiOTca Meacay 
co6ofi. 

BapbapOBaHneM KpacHTejiefi b JDKK KOMno3HUHH moxcho co3flaBaTb )KK ycTpoficTBa c 
pa3JiHHHbiM uBeroM, b tom HHCjie h cepbiM. Cepbifi uBer Moacer 6biTb nojiyneH Taioiee m npH 
nocnofiHOM HaHeceHHH AByjiynenpejiOMJunomero aHH30TponHo norjiomaiomero cjioa 
>Kejrroro, KpacHoro h CHHero ubctob npw c|)opMHpOBaHMH hx Ha njiacTHHax KiOBeTbi. 

Hcnojib30BaHHe accounaTa fluxpoHHHbix KpacHTejiefi, coaepacamHx HOHHoreHHbie rpynnu, 
c no KpafiHeH Mepe oahhm MOJieM opraHMwecKoro, oco6eHHO noBepxHOCTHO-aKTHBHoro ho Ha 
Win (J)opMHpOBaHHH aHH30TponHO norjiomaiomero flByjiynenpejiOMJiaiomero cjioh 
ooecnenHBaeT xopouiyio opneHTHpyiomyio cnoco6HOCTb noji*pn3aTopa npH BHyrpeHHeM ero 
pacnoJio>KeHHH b 3KKH 3jieMeHTe, hto H36aBjiHer ot HeoGxojjHMOCTH HaHeceHH* 
AonojiHHTejibHbix opweHTHpyiomHx )KK cjioeB. IlpHHeM BapbHpoBaHneM CTpyicrypbi — 
opraHHMecKoro hohq mo>kho Memrrb opneHTHpyKHnyio h CMaHMBaiomyio cnoco6HOCTb 
pacTBopoB npn H3roTOBjieHHn nojiHpH3aTopa, hto HMeer 6ojibiuoe 3HaneHHe npn 

H3rOTOBJieHHH >KKH 3JieMieHTOB pa3JIHHHbIX THnOB. 

KpoMe toto, HannHHe Majiono^BH^cHbix opraHHnecKHx hohob b nojiHprayiomHX 
noKpbiTHJix o6ecneHMBaeT HH3Kyio sjieicrponpoBOflHOCTb, hto b cboio onepe^b CHH>Kaer 
3HepronoTpe6jieHHe h tcm caMbiM yBejiHHHBaeT cpOK cjiyac6bi acHflKOKpHcrajiJiHHecKHx 

yCTpoilCTB. FIpH 3TOM OTOa^aeT Heo6xOflHMOCTb B HaHeceHHH flOnOJIHHTeJIbHbDC 

H30JiHpyK>mHx cjioeB npn BHyrpeHHeM pacnojioaceHHH noji*pH3aTOpOB. 

Pa3HOo6pa3He uBeroBbix peuieHHH 3a$iBJi>ieMoro }KKH 3JieMeHTa o6ecneHHBaercji 3a cner 
Hcnojib30BaHH^ H3roTOBJieHHH nojmpH3aTopoB caMbix pa3Hbix KpacHTejieH, HanpHMep, 
4>opMyjibi (II- VI). 

Hcnojib30BaHHe HHTepcjjepemjHOHHbix nojmpH3aTopoB Ha ocHOBe AByjiynenpejiOMJWiomHX 
aHH30TponHO norjiomaiomnx cjioes o6ecneHHBaer BbicoKyio apKOCTb h OOTopoflHOCTb no 
njiomaOT 3a*BJiHeMoro )KKH 3JieMeHTa, a Taioice xopouine yrjiOBbie xapaicrepHCTHKH h 
OTcyTCTB He TeHH npn pa6oTe Ha oTpa^ceriifS;. 
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rioBbiiueHHa* flpicocTb )KKH 3JieMeHTa npn OflHOBpeMeHHOM chh^cchhh 
3HepronoTpe6jieHHfl aocTHraercfl npH wcnojib30BaHHH nojmpH3aTopa, Hcnojib3yiomero 6ojiee 
50% 3HeprMH naaaiomero cBera. 

Hcnojib30Bamie ncpenHCJieHHbix ubiwe MaTepnajiOB jwh 4)opMHpoBaHHH 
AByjiyMenpejiOMJi^iomHx aHH30TponHo noniomaiomHx cuoeB aaeT B03MOHCHOcn> 

H3rOTaBJlH BaTb KaK MOHOXpOMHbie, TaK H UBeTHbie )KKH SJieMCHTbT H flHCnJieH Ha HX OCHOBC 

Rax ^ocTM>KeHHH BbicoKofi HpKOCTH h KOiiTpacTHocTH H3o6pa>iceHH* b npefljiaraeMOM 
ycTpoPiCTBe, npeaHa3HaMeHHOM mm H3roTOBjieHHH AHcnjieeB BbicoKoro pa3peuieHHK, mohcho 
Hcnojib30BaTb Hapwy c #ByjiyHenpejiOMjmK)mHMM aHH30TponHO nornomaiomHMH cjiohmh 
^onojiHMTejibHbie opweHTHpyiomHe h npocBeTJiaioiuHe cjioh. 

ripMMeHeHMe 3aflBJiaeMbix nojiapH3aTopoB Ha ochobc flByjiynenpejioMJiflioiuHx 
aHH30TponHO norjiomaiomHx cjioes He HCKjifonaeT Hcnojib30BaHHe Tpa;iHUHOHHbix njieHOHHbix 
nojiapH3auHOHHbix njieHOK, b nacTHOCTH HOflHbix nojiHpw3aTopoB Ha ocHOBe nBC. HanpHMep, 
KOM6nHaiinfl BHyrpeHHero nojinprnaTopa Ha 1-h ruiacTHHe c HOflHbiM OTpaacaTejibHbiM hjih 
nponycKaiomHM nojiapH3aTopoM, HaiaieeHHbiM Ha bhcuihiok) cropoHy BTopofi njiacTHHbi, 
no3BOjmer co3,aaTb ycrpoiicTBo, HMeK>mee BbicoKyto npKOCTb h KOHTpacTHOCTb H3o6paaceHH5i 
h He Tpe6yiomee zxonojiHHTejibHoro CTemia, KOTopoe o6biHHo Hcnojib3yeTai Aim 3amHTb^ 
nojwpH3aTopa, HaKJieeHHoro Ha bhcuihioio cTopoHy nepBoro CTeiaia. 

KpoMe Toro, c Hcnojib30BaHHeM nojiapH3aTopa Ha ocHOBe flByjiyHenpejiOMjunomHx 
aHH30TponHo norjiomaioiUHx cjioeB MoryT 6biTb H3ro*roBJieHbi )KK hhjih Ka*ropHbie 3JieMeHTbi c 
BHeuiHHM pacnojioaceHHeM nojiflpmaTopoB. fljw 3Toro OTyjiyHenpejioMJiHiomHe aHH30TponHO 
norjiomaiomHe cjioh HaHOCHTca Ha npo3panHyio H30TponHyio noJiHMepnyK) njieHKy, nocjie 
nero nojiyHeHHbifl njieHOHHbiH nojmpH3aTop HaKjieHBaerca Ha BHeuiHioio CTopoHy nnacTHH, 
ripH 3tom HeoSxo^HMO OTMeTHTb, hto nojiyneHHoe >KK ycrpoHCTBO coflepacHT ropa3AO 
MeHbuie cuoeB no cpaBHeHHio c )KK ycTpoiicTBOM c TpaAHUHOHHbiMH nojmpH3aTopaMH Ha 
ocHOBe njieHOK EEC. 

KpaTKoe onucaHHe HepTeHceii 

UojiHpu3amop unmepcpepeHuuoHHOzo muna no u3o6pemeHUJo RJuiiocTpHpyeTCH OTflejibHbiMH 
npHMepaMH KOHKperHoro BbinojmeHHa Ha <})Hr\l-3. Ha (fwr.l noKa3aHa cxeMa oflHocjioiiHoro 
nojMpH3aTopa no H3o6pereHHK> OTpaacaTejibHoro -rana. Ha <|wr.2 cxeMaTHHHO npeflcraBJieHbi 
BHflbi 3aBHCHMOCTeii noKa3aTeji^ npejiOMjieHHH cjioeB b noji^pH3anropax ot ajihhbi BOJiHb'r 
CBera. Ha cj)Hr.3 noKa3aHa cxeMa MHorocjioiiHoro noji*pH3aTopa no H3o6pereHHio. 
IJojinpiaamop duxpouMnozo muna h unpicyjiflpHbiH nojiHpH3a*rop Ha ero ocHOBe npeAcraBJieH 
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Ik, (J)nr.4-5. 

IJoJMpu'jamop na Dengue noMipiavtomezo cpedcmea nponvcKamxuezo muna no U3o6pemeuufo 

HJlJIlOCTpHpyCTCfl OTfleJlbllblMH npHMCpUMH KOHKpCTHOrO BbinOJIHCHHH Ha $VLT.6 - 12. 

Hu 4)nr.6 cxeMaxMHHO noKa3aHO nonepeHHoe ceneHwe oahoi*o m BapHaHTOB npezuiaraeMoro 
nojiapioaTopa, BbinojiHeimoro b BH,ae oahom ruieHKH, Ha noBepxHOCTH KOTopofi HaHeceHbi: 
nojiHpM3yiomee cpeacTBO, BbinojiHeHHoe b BHfle o6*beMHbix jihh3, mroTOBjieHHbix H3 
AByjiynenpejiOMjiaiomero aHH30TponHO norjiomaiouxero MaTepnajia, h cpeacTBO mix 
H3MeHeHH« nojiflpH3aunH nyHKOB nojiHpH30BaHHoro CBera, BbinojiHeHHoe b bhrq 

CCKUMOMMpOUaHHOM npOCBCTHOH • AByjiyHenpCTIOMJlfllOmeM njiaCTHHKH, CeKUHH KOTOpOH 

pacnojiOMceHbi b cj>OKycax yKa3aHHbiX o6*beMHbix jihh3. Ha 4>hi\7 cxeMaTHHHo noKa3aH o6iuhh 
bvljx npezuiaraeMoro nojiHpH3aTopa no (j>Hr.6. Ha <J>hi\8 cxeMaTHHHo noKa3aHO nonepeHHoe 
ceHeHHe oanoro M3 BapHaHTOB npeAJiaraeMoro noji*pH3aTopa, BbinojiHeHHoro b BHAe oahoh 
nueHKM, Ha noBepxHOCTH KOTopoii HaHeceHbi: nojiflpw3yfomee cpeACTBO, BbinojiHeHoe b BH^e 

yKa3aHHbIX OO-beMHblX JIHH3, H CpeHCTBO AJIfl H3MeHeHH5I nOJXHpH3aiIHH nyHKOB 

nojiHpM30BaHnoro CBeTa, BbinojiHeHHoe b BHAe ceiojHOHHpoBaHHOH npocBerHofi 
AByjiyHenpejioMjmiomeii njiacniHKH, ceKUHM kotopoh pacnoJio>tceHbi BHe <|>OKycoB yKa3aHHbix 
o6i>eMHbix jihh3. Ha $ nr. 9 cxeMaTHHHo noKa3aHO nonepeHHoe ceneHwe oahoto H3 BapHaHTOB— 
npe^JiaraeMoro nojiHpH3aTopa, BbinojiHeHHoro b BHAe oahoh njieHKH, Ha noBepxHOCTH 
KOTopofi HaHeceHbi: nojiapH3yiomee cpeACTBO, BbinojiHeHoe b bwac aMnjiHTyAHbix 30hhwx 
njiacTHHOK, H3roTOBJieHHbix H3 nepeAyJomHxea cjioeB AByjiynenpejioMjiaiomero h onTHHecKH 
H30TponHoro MaTepnajiOB, h cpeACTBO una H3MeHeHHH nojrapn3auHH nyHKOB 
nojiapH30BaHHoro CBera, BbinojiHeHHoe b BHAe cexunoHHpoBaHHOH npocBerHOH 
flByjiynenpejiOMji^iomeH njiacTHHKH c cckuhamh b BHAe HeTBepTbBOJiHOBbix njiacTHHOK, 
pacnojioaceHHbiMH BHe 4>oicycoB yKa3aHHbix aMnjimyAHbix 30HHbix njiacraHOK, h c cexunHMH 

B BH^e njiacTHHOK, 3aAaK)IHHX pa3H0CTb (|)a3 Me^Cfly 06bIKH0BeHHbIM H Heo6bIKHOBeHHbIM 

jiynaMH, OTJiHHaiomyiocfl Ha n ot pa3H0CTH 4)a3, 3aflaBaeM0H yKa3aHHbiMH cckuhhmh b BHAe 
HeTBepTbBOJiHOBbix njiacTHHOK, pacnojioaceHHbiMH b 4)oxycax yKa3aHHbix aMnjunyAHbix 
3QHHbix njiacTHHOK. Ha <J) nr. 10 npeflcraBJieH nonepenHbiw pa3pe3 oahoh H3 B03MOxcHbix 
KOHcrrpyKUHH aMnjiHTyAHofi 30HHOH nuacTHHKH, Hcnojib30BaHHofi b BapHaHTe npeAJiaraeMoro 
nojuipH3aTopa no 4>hi\ 9. Ha 4>Hr. 11 H3o6paaceHO nonepeHHoe ceneHHe <|)a30BOH 30Hhoh 
njiacTHHKH, H3roTOBjieHHOH H3 Tpex cjioeB, oaHH H3 KOTopbix AByjiyHenpejiOMJWiomHH 
aHH30TponHo norjiomaiomnfi, a Asa Apyrax onTHHecKH H30TponHbie c pa3JiHHHbiMH 
noKa3aTe;iHMH npejioMJieHHn: oahh paBeH oGbiKHOBeHHOMy noKa3aTejiio npejiOMJieHHA 
AByjiynenpejiOMJiflioiuero cjiom, a Apyrofi - HeoobiKHOBeHHOMy. TpaHHUbi 3thx cjioeB HMeiOT 
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pejibet}), KOTopbiH no3BOjweT hm npn yKa3aHHbix cooTHOiueHHax Mtxwy hx noKa3aTeji>iMH 

npeJTOMJieHHfl BbinOJIHflTb pOJIb MaCCHBOB OflHHaKOBblX (|)a30BbIX 30HHbIX nJiaCTHHOK, 

cnoco6Hbix 4)OKycwpoBaTb jiynH, jiHHeftHO nojmpH30BaHHbie bo b3ehmho opToroaajibHbix 
njiocKOCTHx. 3th MaccHBbi 4>a30Bbix 30Hiibix rmacTHiiOK CAUHHyTbi OTHOCMTejibHO apyr apyra 
hu nojioBHHy uiMpHHbi oahoh TaKoft 30hhoh njiacTHHKH. Ha <J>nr. 12 H3o6pa)KeHO nonepeHHoe 
cencHHe OMHoro H3 BapnaHTOB npeAJiaraeMoro nojmpH3aTopa, BbinojiHeHHoro b bujxg njieHKH, 
Ha noBepxHOCTH KOTopofi HaHeceHbi: nojiapiwyiomee cpeACTBO, BbinoJiHeHHoe b BHfle <j>a30Bbix 
30HHbix njiacTHHOK, H3roTOBjieHHbix H3 nepdayiomHXCfl AByjiynenpejioMJWiomero 
aHH30TponHO norjiomaiomero h orrrHHecKH H30TponHoro MaTepnajia, KOHCrpyicijHH KOTopbix 
npHBe^eHa Ha dpvir. 1 1 , h cpe^cTBO nnx H3MeHeHH*i nojwpH3auHH nyHKOB nojiHpH30BaHHoro 
CBCTa, BbinoJiHeHHoe b BH#e ceKUHOHwpoBaHHOH npocBeTHofi AByjiynenpejiOMJiaiomeH 
njiacTHHKH, ceKUHH KOTopoii pacnojio>KeHbi b cjjoicycax yKa3aHHbix o6beMHbix jihh3. 

nojiHpu3amop na ocnoee nonnpu3y}Qiue?x) cpedcmea ompaoicamenhnozo muna no H3o6pereHHK> 
HJiJifocTpHpyerca oraejibHbiMH npHMepaMH KOHKpeTHoro BbinojiHeHH* Ha <J)Hr.l3 - 21. 

Ha cJ)Hr. 13 cxeMaTHHHo noKa3aHo nonepeHHoe ceneHne npeAJiaraeMoro noJinpH3aTopa, 
oTjiMHaiomerooi tcm, hto oh BbinojiHeH b BH,ae oahoh njieHKH hjih njiacTHHbi, Ha nepBOH_ 
noBepxHOCTH KOTOpOH HaHeceHbi CHCTeMa mhkpojihto m ceKUHOHHpoBaHHoe MerajuiHHecKoe 
3epKajio, a Ha BTopofi - nojiflpn3yiomee cpeacTBO, BKjnonaioinee no KpaiiHeM Mepe oahh cjioh 
xojiecTepHHecKoro >KHAKoro KpHCTajuia. Ha (Jwr. 14 cxeMaTHHHo noica3aH o6mHH bha 
npe^JiaraeMoro nojiapM3aTopa no (Jmr. 13. Ha cJ)Hr. 15 cxeMaTHHHo noKa3aHO nonepeHHoe 
ceneHHe npe^jiaraeMoro nojiapH3aTOpa, oTJiHHaiomerocfl tcm, hto oh BbinojiHeH b BHAe oahoh 
nneHKH hjih njiacTHHbi, Ha nepBOH noBepxHocra KOTopoii HaHeceHbi CHCTeMa mhkpojihh3, 
ceKUHOHHpoBaHHoe MeTajuiHHecKoe 3epKaJio h HeTBepTbBOjiHOBaa njiacTHHKa, a Ha BTopoii - 
nojmproyioiuee cpeACTBO, BKJUonaioinee no KpaHHeii Mepe oahh AByjiynenpejiOMJiaiomHH 
cjioh c nocTOHHHbiMH no TOJimHHe cjioh HanpaBJieHH^MH onranecKHx ocefi. Ha (Jmr. 16 h 17 
cxeMaTHHHo noKa3aHO nonepeHHoe ceneHwe npejmaraeMoro noJi^pmaTopa, oTJiHnaiomeroai 
TeM, hto oh BbinojmeH b BHAe oahoh njieHKH hjih njiacTHHbi, Ha nepBOH noBepxHocra 
KOTopoii HaHeceHbi ceKUHOHHpoBaHHoe MerajuiHHecKoe 3epicajio, a Ha BTopofi - 
nojmpH3yiomee cpeACTBO h CHCTeMa mhkpojihh3. Ha 4>hi\ 18 h 19 cxeMaTHHHo noica3aHO 
nonepeHHoe ceneHHe BapnaHTOB npeAJiaraeMoro nojmpH3aTopa, BbinojmeHHoro b BHAe AByx 
ji aMHHH-po b aHHbix njieHOK hjih njiacTHH^ ria BHeuiHHx noBepxHocTHx KOTopbix HaHeceHbr 
nojiHpH3yiomee cpeACTBO h ABe CHCTeMbi mhkpojihh3, Ha BHyrpeHHHX noBepxHOcrax - 
ceKUHOHHpoBaHHoe MeTajuiHHecKoe 3epKajio 37. Ha <|>Hr. 20 h 21 cxeMaTHHHo noKa3aHO 
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nonepeHHoe ceneHHe BapwaHTOB npejuiaraeMoro nojiapH3aTopa, BbinojiHeHHoro b BH^e jiByx 
jiaMMHHpoBaHHbix mieHOK hjth nxracTHH, Ha BHeuiHHx noBepxHocrHx KOToptix HaHeceHbi 
riojiflpii3yiomee cpejjCTBO h CHCTeMa MHKponpH3M, Ha BHyrpeHHHX noBepxHOcrax 
ceKUHOHnpoBaHHoe MerajiJiMHecKoe 3epKajio 37. 

npuAtephi 3cimnneMhix )KKM pjieMennwn b Han6ojiee TwnHHHbix KOH(J)HrypauHHX noKa3aHbi 
Ha 4>hi\ 22-21 . Ha (J)Hr.22 cxeMaTunecKH H3o6pa>KeHa 3JieMeHT nponycKaiomero rana Ha ocho- 
Be oobiMHoro tbmct - HeMaTHKa, Ha cJ)Hr.23 - cxeMaTHHecKoe H3o6paa<eHHe 5KKH 3JieMeHTa 
nponycKaiomero rana Ha ocHOBe o6biMHoro tbhct - HeMaTHKa c apyrHM pacnojio>KeHHeM 
nojiHpH3yK)mero cjioh h sjieKrpoApfi, Ha cJ)Hr.24 - cxeMaTHHecKoe H3o6pa>KeHHe 5KK HHAHKa- 
Topa oTpa>rcaiomero rana na ocuone oobiHiiqro TBiicT-HeiviaTHKa h iia cjnir.25 - cxeMaranecKoe 
H3o6pa>KeiiHe JKK HimHKaTopa nponycKaiomero Tuna Ha ochobc cynepTBucr - HeMaTHKa, Ha 
<$ur. 26 - cxeMaTHHecKoe H3o6pa>KeHHe }KK HHflHKaTopa c 3(J)(j)eKTOM nepeiaiioHeHHH ijBera h 
Ha (})Hr. 27 - cxeMaTHHecKoe H3o6pa^ceHwe MaTpM mho ro uBeTHoro >KK HHflHKaTopa. 

Oiihcuhhc npe^noHTHTejibHbix BapnaHToe 3asiBjineMoro nojinpmaTopa m 
yKHAKOKpucTajuiHMecKoro HH/^MK3TopHoro ajieivieHTa. 
Uonnpu3amop unmep^epenuupwiozo muna 

Ha cfwr. 1 noKa3aHa cxeMa OflHOCJiofiHoro nojinpioaTopa no H3o6pereHHK> oTpaacaTejibHoro— - 
rana, BKjiK)Haiomero flByjiynenpejiOMJiHiomHH aHH30TporiHO noraomaiomHH cjioh 1, OTJinnaio- 
merocn Teivi, hto o6a ero noKa3aTejin npejiOMJieHHH (HeoobiKHOBeHHbifi n c h o6biKHOBeHHbifi 
n Q ) nponopuHOHajibHbi flJiHHe bojihu nojinprnyeMoro CBera. B npocTenmeM BapnaHTe cjioh 1 
rpaHHHHT c AByx CTOpoH c B03;iyxoM. B 6ojiee cjio>KHbix BapwaHTax Ha o^Hy ero cropoHy 
AonojiHMTejibHo HaHeceHO CBerooTpaacafomee noKpbirae. Cjioh 1 mo^kct 6brrb HaHeceH Taicace 
Ha nofljioxcKy, HanpHMep H3 npo3panHoro cTeiuia (noKa3aHa Ha cj)Hr. 1 nyHKTHpOM). 

Pa6oTy npe^JiaraeMoro nojinpH3aTopa OTpaacaTejibHoro rana mo^kho noncHHTb cjiejjyiomHM 
o6pa30M. HenojmpH30BaHHbiH CBer coctoht H3 Asyx jiHHeHHO-noJiHpH30BaHHbix KOMnoHem 2 

H 5, nJIOCKOCTH nOJ!HpH3aUHH KOTOpbDC B3aHMHO nepneHAHKyjXHpHbl (3TH ABe KOMnOHeHTbl 

ycjioBHo pa3HeceHbi Ha (jmr.l jjjw HarjiHflHOcra h jiyniuero noHHMamiH). KoMnoHejrra 2, 
nojiHpH30BaHHaH napajuiejibHo onranecKofi och flByjiynenpejiOMJiHiomero aHH30TponHO 
norjiomaiomero cjioh 1, nacraHHO OTpaxcaercH ot rpaHHUbi cjioh 1, o6pa3yn jiyn 3. MacrHHHoe 
OTpa^ceHHe CBera ot rpaHHijbi pa3flejia cjioh 1 h cpeabi npoHCxo^HT 3a cneT cxaMKa (pa3HHUbi) 
noKa3aTejien npejio m jichhh Ha 3toh rpaHHue. Jlfln nacraHHoro OTpaaceHHH csera mohcct 6trrb 
Hcnojib30BaHO TaK>Ke aonojiHHTejibHO HaHeceHHoe Ha cjioh 1 cBerooTpa^caiomee noKpbirae^ 
Rpyrax nacTb 3HeprHH kom noHeHTbi 2, npoxoan nepe3 flByjiynenpejioMJiHiomHH aHH3orponHO 
norjiomaiouiHii cjioh 1, OTpa>KaercH ot BTopoii rpaHHUbi cjioh 1, h npoxoflHT eme pa3 cjioh 1, 
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o6pa3ya jiyn 4. Orpa>KeHHbie Jiynn 3 h 4 nojmpH30BaHbi tsk ace, kqk h KOMnoHeHTa 2. 

TojimiiHa cjioh 1 BbionpaeTCH raKoii, htooh onTHHecKan pa3HOCTb xcma A c ajih Jiynefi 3 h 4, 
cooTBeTCTBywmaa 6ojibujeMy noKa3aTejiio npejio mjichma n c , cocraBjinjia HeneTHoe hhcjio 
nojiyBOJiH nojiHpH3yeMoro cBcrra, A c = A/2 + mX y me X - juiHHa bojihw CBera, m - nopnaoK 
HHTep(|)epeHUHH. Ecjih cpeflbi c ooewx ctopoh cjio* 1 npo3panHbie (HenorjiomafOiune) h 
HMeiOT noKa3aTejxn npeJiOMJieHH* MeHbiune, neM noKa3aTejiH npejiOMJieHHH cjioh 1, to 
onTHHecKa* pa3HOCTb xozia A c = 2dnc + A/2, tjxq d - TonmwHa cjioh 1, a BejiHMHHa XI2 - CKanoK 
(J)a3bi npH OTpa^ceHHH ot nepBoft rpaHHUbi KaK ot orrrHHecKH 6ojiee iijiothoh cpeflbi. B stom 
cjiynae pe3yjibraTOM HHTepcjDepeH^HH jiynefi 3 m 4 hbjihctch mx B3aHMHoe ocjia6jieHHe, h b 
onTHMajibHOM BapnaHTe hx nojinoe rameHHe. IlojiHoe rameHHe jiyneH 3 h 4 aocTHraercH, 
ecjiH HHTeHCMBHOCTM (aMnjiHTyabi) jiynefi 3 h 4 onwHaKOBbi hjih 6jih3kh no BejiHHHHe, hto 
Mo>KeT 6biTb AOCTHrHyTO onTHMajibHbiM no^SopoM K03(j)c})MUHeHT0B OTpa^Keann ot rpaHHia 
cjioh 1, HanpHMep, 3a chct zionojiHHTejibHo HaHeceHHoro CBerooTpa^Kaioinero noKpbiTHH. 
CBeTOOTpaxcaiomee noKpbiTHe MO^Ker 6biTb BbinojiHeHo MerajuiHHecKHM hjih flHSJieicrpH- 

HeCKHM H 6bITb O^HOCJIOHHblM HJIH MHOroCJlOHHblM. TlpW BbinOJIHCHHH yCJIOBHH npOIIOpiIHO- 

HanbHocTH Heo6biKHOBeHHoro noKa3aTeji^ npejiOMjieHHH aHH30TporiHO norjromaiomero 
AByjiynenpejioMJiHioiuero cjioh 1 nimne BOJiHbi CBeTa (n c ~ X) paBCHCTBO A e = 2diu + X/2 = A/2— 
+ mX BbinojiHHeTCH ajih Bcero flnana30Ha pa6oMHX ■ ajihh bojih cBera, mto o6ecneHHBaer 
BbicoKHe noji5ipH3ai4HOHHbie xapaicrepHCTHKH b uiHpoKou cneicrpajibHOH o6jiacTH. 

Xlpyran jiHHeHHO-nojiHpH30BaHHaH KOMnoneHTa 5, KOTopan nojmpH30BaHa 
nepneH^HKyjinpHO onTHHecKofi och flByjiynenpejiOMJiniomero aHH30TponHO norjiomaiomefo 
cjioh 1, nacTHMHO OTpaacaercn ot nepBOH rpaHHUbi cjioa 1, o6pa3yn jiyn 6. /Jpyran nacrb 
3HeprHH KOMnoHeHTbi 5, npoxojjn nepe3 cjioh 1, OTpaacaercn ot BTopon rpaHHUbi cjioh 1, 
npoxoflHT eme pa3 cjioh 1, o6pa3yn nyn 7. OTpanceHHbie jiynn 6 h 7 nojinprooBaHbi TaK ace, 
KaK h Bxoaamaa KOMnoHeHTa 5. Pe3yjibTaTOM Hirrep4)epeHitfiH jiynefi 6 h 7 hbjihctch hx 
B3anMHoe ycHJieHHe, T.e. HHTep^epeHUHOHHbiH MaKCHMyM, t.k. onTHHecKan pa3Hocrb xoaa 
Me^cuy hhmh A 0 , cooTBercTByiomaH o6biKHOBCHHOMy (MeHbiueMy) noKa3aTejiio npejiOMJieHHH 
n 0 , cocTaBji^er uejioe mhcjio jjjihh bojih A g - 2dn Q + XI2 = mX (cKanoK (|>a3bi XI2 npH 
OTpa>K6HHH jiyna 6 ot nepBOH rpaHHUbi cjioh 1 nnx 3toh KOMnoHCHTbi TaioKe npoHcxo^HT). 
npH BbinojiHeHHH ycjiOBHH nponopuHOHajibHOCTH o6biKHOB6HHoro noKa3aTejiH npejiOMjieHHH 
aHH30TponHo noraomaiomero AByjiyHenpMOMJiHWu^ero cjioh 1 jxruuq BOJiHbi CBera (Ho ~ X) 
ycjiOBHe HHTep(J)epeHUHOHHoro MaKCHMyMaAo = 2dn Q + A72 = mX TaioKe b bin o ji hh ercn ajih 
Bcero ,aHana30Ha ^jihh bojih CBeTa, hto 03HaHaeT ycrpaHeHHe cneicrpajibHOH 3aBHCHMOCTH 
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nojiflpH3aunoHHbzx xapaKTepiicTHK nojiapn3aTopa 

Tukhm o6pa30M, b uiHpoKofl o6jTacTH cneiopa b pe3yjibTaTe HHTep<})epeHUHH cyMMapHoe 
OTpa>i<eHHe KOMnoHeHTbi 2, nojuipiooBaHHOH napajuiejibHO 6biCTpofi och cjioa 1 
ABynyMenpejiOMji5Jiomcro MaTepnajia 3HaHirrejibH0 MCHbme, neM OTpaaceHne KOMnoHeHTbi 5, 
riojiflpn30BaHHofi nepneHflHKyjiapHO 6biCTpOH och cjioa 1. 

Bo3MO>KHa peajiH3auHH h o6paTHofi CHTyaunn, Korzia b pe3yjibTaTe HHTepcJ)epeHUMH 
cyMMapHoe OTpaaceHHe KOMnoHeHTbi 2, nojiflpH30BaHHOfi napajuiejibHO orrrHHecicoH och cjioh 
AByjiyMenpejiOMji^iomero MaTepnajia 1 3HanHTejibHO 66jibuie, hgm OTpaaceHHe KOMnoHeHTbi 5, 
no/i5ipM30BaHHOM nepneHjjHKyjiHpHo orrrHHecKOH och cjioh 1. 3Ta CHTyamta HMeer Mecro, 
Kor.ua TOJimHHa cjioh 1 Bbi6npaeTCH TaKofi, MTo6bi onTHnecKan pa3HOCTb xoaa A c nnx jiyneH 3 m 
4, cooTBeTCTByK)Luaa Heo6biKHOBeHHOMy (oojibiueMy) noKa3aTejiK> npejiOMjieHHfl n«, 
cocTaBjifljia HeTHoe mhcjio noJiyBOJiH nojinpH3yeMoro cBeTa A c = m^. B 3tom cjiynae 
pe3yjibTaTOM HHTep<j)epeHUHH jiynefi 3 h 4 jiBJiHeTCH HHTepc^epeHUHOHHbiH MaKCHMyM, T.e. hx 
B3anMHoe ycHJieHHe. B to ace BpeM* onniHecicaH pa3Hocrb xoaa A 0 win jiyneii 6 h 7, 
cooTBeTCTByjoman oSbiKHOBCHHOMy (MeHbiueMy) noica3aTejiK) np cjiomjichhh n 0 , cocraBjiHeT 
neMeTHoe mhcjio nojiyeojiH nojinpH3yeMoro CBeTa A 0 -XI2 + mX. B stom cjiynae pe3yjibTa*roM 
HHTepc{)epeHUHH jiynen 6 h 7 HBjmercfl HHTep^epeHUHOHHbifi MMHHMyM, T.e. hx B3aHMHoe"~ 
ocjia6jieHHe. Tenepb b pe3yjibTaTe HHTepc^epeHUHH CyMMapHoe OTpaaceHHe KOMnoHeHTbi 2, 
noji^pw30BaHHOH napajuiejibHO onTHnecKOH och cjioh 1 AByjiynenpejiOMJiHiomero MaTepaajia 
3HaHHTejibH0 6ojibiije, neM OTpa^ceHHe KOMnoHeHTbi 5, nonHpH30BaHHOH nepneHAHKynnpHO 
ontHMecKOH och cjioh 1 AByjiynenpejiOMJiHiomero MaTepnajia. 

Ha 4>Hr.2 cxeMaTHHHO npeflcrraBJieHbi 3aBHCHMocTH noica3aTejiH npejioMJieHHH cjioeB b 
nojinpH3aTopax ot ajikhh bojihbi bhahmojto CBera, T.e. b o6jiacTH 400-700 HaHOMerpOB. 
KpHBan 8 cooTBeTCTByer nojinpH3aTopy no npoTorany, b kotopom noKa3aTejib npejioMJieHHH 
cjioeB y6biBaeT npH yBejiHHeHHH . ojihhi>i bojihu CBeTa. Taican 3aBHCHMocrb b orrrHKe 
Ha3biBaeTCH tiopiviajibHOH AHcnepcueii h CBOHCTBeHHa npo3panHbiM MaTepnajiaM. KpHBan 9 
cooTBercTByer nojinpH3aTopy no H3o6peTeHHK>, b kotopom no KpaftHefl Mepe oahh noKa3aTejib 
npeJiOMjneHHH cjioeB B03pa(rraeT npn yBejiHHeHHH juiHHbi bojihw cseTa. Taxan 3aBHCHMocrb b 
onTHKe Ha3biBaerca aHorviajibHofi Ancnepcnefi h rjih nojiyneHHH TaKOH 3aBHCHMOCTH 
nojiHpH3aTop ^oji>KeH 6biTb cneunajibHbiM o6pa30M CKOHCTpynpoBaH. 3KcnepHMeHTbi h 
pacneTbi noKa3ajiH, hto npeanoHTHTejibHbiM ajih 3toto hbjihctch nojinproaTOp, 
OTJiHHaiomHHCH TeM, hto no KpaiiHen Mepe oahh flByjiynenpejiOMJiHiomHH aHH30TporiHO 
norjiomaiomHH cjioh HMeer MaKCHMajibHbw noKa3aTejib nonnomeHHH He MeHee 0, 1 b 
HHana30He pa6oHHX ajihh bojih. 3aecb, KaK h b orrrHKe, noica3aTejib norjiomeinui 
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M3roToujicMi-ioro cjioh k onpeaejiHeTC* (cm. TaioKe TOCT 7601-78) kslk K034>cj)HLmeHT npn 
mhmmoh nacTH b KOMruieiccHOM noKa3aTejie npejiOMjieHHH H3roTOBjieHHoro cjioh MaTepHajia Z 
= n - ik. KpuBaa 10 cooTBercTByeT npeanoHTirrejibHOMy BapnaHTy nojinpH3aTopa no 
H3o6peTenHK), OTjiHMaiomeMycH tcm, mto no KpafiHefi Mepe oahh AByjiynenpejiOMjiHiomHH 
aHii3urpoiiHO liorjiomaioiuHM cjioh HMeer no KpawHeii Mepe oahh noKa3aTejib npeJiOMJieHHH, 
npHMo nponopuHOHajJbHbiii nmine bojihu no/inprnyeMoro CBera no KpaimeH Mepe b 
HeKOTopoM flHana30He H3 pa6onnx ajihh bojih. ripnMan nponopunoHajibHocTb noKa3aTejin 
npejiOMjieHM5i ajiHHe bojihw CBera hbjihctch 6ojiee crporHM Tpe6oBaHHeM (ycjioBHeM), neM 
npocToe B03pacTaHHe noica3aTejiH npeJiOMJieHHH npn yBejiHHeHHH ajihhbi bojihw CBera. 
BbicoKHe noji5rpn3auMOHHbie xapaicrepHCTHKH b luiipoKofi cneicrpajibHOH o6jiacrH 
ooecneniiBaioTCH b nojinpH3aTOpe, oTJumarouuiMcn tcm, hto noica3aTejib npeJiOMJieHHH 
B03pacTaeT npw yBejiHHeHHH ^JiHHbi bojihu nojinptnyeMoro CBeTa Kaic b HeKOTopoM AHana30He 

H3 paOOHIiX flJIHH BOJIH, TaK H npH BCeX flJIHHaX BOJ1H. 

CjieayeT otmcthtl, hto o6iiacTb ajihh bojih, npn KOTopofi nponcxoAHT aHH30TponHoe 
norjiomeHne m, cjiejiOBaTeJibHO, Ha6jito;iaeTCH aHOMajibHan jjncnepcHH mo^kct coBna^aTb, a 
MO>i<eT ne coBnajiaTb c pa6oMHM &Hana30HOM juihh bojih. #jih 3aHBjineMbix nojiapH3aTopoB 
MHTepc})epeHUHOHHoro THna npeAnoHTMTejibHbiM HBJineTCH paGonnw flwana30H bojih, b- 
kotopom Ha6jno,aaeTCH aHOMajibHan jjncnepcHH, to ecrb no KpaimeH Mepe noiea3aTejib 
npejiOMJieHHH B03pacTaeT npH yBejiHHeHHH ajihhu bojihu CBeTa. 

Ha 4>nr.3 noKa3aHa cxeMa MHorocjiofiHoro nojinpH3aTopa no H3o6peTeHHK>, BKJUOHaK>mero 
4 AByjiynenpejiOMji^iomHX aHH3orponHO norjiomaiomnx cjioh 1, OTjranaiomerocH TeM, hto 
Heo6biKHOBeHHbiM noKa3aTejib npeJiOMJieHHH n c sthx cjioeB B03pacTaer npn yBejiHHeHHH 
ajihhw BOJiHbi no,rtHpH3yeMoro CBera. YKa3aHHbie cjioh 1 HaHeceHbi, Hepeayncb c neTbipbMH 
cjiohmh 1 1 onTHHecKH H30TponHoro MaTepnajia, npnneM o6biKHOBeHHbiH noKa3aTejib 
npejioMJieHHH no AByjiynenpejiOMJiHiomero MaTepnajia coBnaaaeT hjih 6jih3ok c noKa3aTejieM 
npejioMjieHHH nj onTHHecKH H30TponHoro MaTepnajia. AHH30TponHo norjiomaiotUHe 
AByjiynenpejiOMJiHiomHe cjioh 1 Moryr 6biTb BbinojiHeHbi ojjHHaxoBbiMH hjih h3 pa3Hbix 
MaTepnanoB, oTJinnatbunHxca, HanpHMep, cneicrpajibHbiMH #Hana30HaMH, b KOTopbix 
Heo6biKHOBeHHi>iH noKa3aTejib npeJiOMJieHHH n c B03pacTaer npn yBejiHHeHHH ajikhm bojihu. 

Pa6o*ry npe^jiaraeMoro nojinpH3aTopa mohcho noncHHTb cjieayiomHM o6pa30M. 
HenojmpH30BaHHbiH CBer coctoht h3 flByx jiHHeHHo-nojwpH30BaHHbix KOMnoHemr 2 h 5, 

nJIOCKOCTH nOJ!HpH3aUHH KOTOpblX B3aHMHO nepneHJtflKyJlHpHbl (3TH ABe KOMnOHeHTbi" 

ycjioBHO pa3HeceHbi Ha c|)Hr.3 jinx HarjiHflHOcra h Jiynmero noHHMaHHH). KoMnoHeHTa 2, 
noji*pH30BaHHaa napajuiejibHO onTHHecKOH och aHH30TponHo norjiomaiomnx 
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flByjiyHenpejiOMJifliojmHx cnoeB 1, hscthmho OTpa>xaeTCfl ot rpaHHu cjioeB 1 h onTHnecKH 
H30TponHbix cjioeB 1 1 o6pa3y* jiynii 3. OrpaaceHHbie jiyHM 3 noji5ipH30BaHbi TaK 5Ke, Kan h 
Bxoxuiman KOMnoHeHTa 2. 

TojimHHa cjioeB 1 Bbi6HpaeTCH TaxoH, hto pe3yjibTaT0M nHTep^epeHUHH Bcex JiyneH 3 

HUJIHCTCX UHTCpCpCpeHUHOUHblil MQKCHMy M, T.C. MX B3ailMHOe yCMJietilie. K034>(J)MUMeHT 

OTpa>iceHMH npw 3tom AOCTHraeT 98% - 99,9% , hto osHanaeT, hto jiMHeHH0-nojmpH3OBaHHaa 
KOMnoneHTa 2 npaKTHHecKH nojiHOCTbio OTpaacaeTca ot nojmpraaTopa, o6pa3ya Jiyn 12. ITpH 
BbinojiHeHHH ycjioBHfl 6ojiee crpororo, 4eM npocTO B03pacTaHne, a hmchho, ycjiOBH* npaMofi 
nponopuMOHajibHOCTH Heo6biKHOBeHHoro noKa3aTejia npenoMjieHHa AByjiynenpejiOMjijitoiiUix 
aniooTponHO norjiomaiomHX cjioeB 1 wiune BOJiHbi CBera (n c - ^) ycjiOBHe 
HHTepcJ)epeHLiHOHHoro MaKCHMyMa BbinojiHHeTC* jxsih Bcero ,miana30Ha ajihh bojih cBeTa. 

^pyroR KOMnoHeHTe 5 HenojiHpw30BaHHoro CBeTa, jihhchho nojiapmoBaHOH 
nepneHAHKyjinpHO onTHHecKofi och cjioeB 1, cooTBeTCTByeT o6biKHOBeHHbifi noKa3aTejib 
npenoMJieHM n Q cjioeB 1, paBHbifi noxa3aTejiK> npejiOMJieHHH ni orrraHecxH H30Tporraoro cjioa 
(n 0 - nO. ripH 3tom HHKaKoro OTpa>xeHHtf ot rpaHMu cjioeB 1 m 11 Her, h jihhchho 
noji^pM30BaHan KOMnoHeHTa 5 npoxo;uiT nepe3 MHorocjiOHHbiii nojiapmaTop nojiHOCTbio, 6e3 
KaKHX-JiH6o OTpa^ceHHH, o6pa3ya Jiyn 13. Orpa^xeHHe KOMnoHeHTbi 5 ot b h ciiihhx — 
noBepxHOCTefi nojiapH3aTopa mohcct 6biTb ycnpaHeHa o6biHHbiM cnoco6oM "npocBerjieHH*", 
T.e. HaHeceHweM Ha BHeuiHHe noBepxHocTH orrrHHecxn H30Tpormbix cjioeB c orromecKOH 
tojiuuhhoh b neTBepTb ^jiHHbi BOJiHbi h noKa3aTejieM npejiOMJieHUH paBHbiM rio l/2 . 

B pe3yjibTaTe HenojmpH30BaHHbiH cbct npM naaeHHH Ha MHorocjioHHbiH nojiapH3aTop 
pa3,aejiHeTC5i Ha jxbq Macro h npeBpamaeTca b jiHHeMHO-noji5ipH30BaHHbiH jiyn 12, 
npoxoOTiUHH nepe3 nojmpH3aTop, h opToroHajibHO nojiapH30BaHHbiH Jiyn 13, OTpaaceHHbift ot 
nojmpn3aTopa. 

OnHcaHHbie npHMepw He orpaHHHHBaioT B03MoacHbie BapnaHTbi xoHxperHoro BbinojiHeHHfl 
npejuiaraeMoro noji*pH3aTopa. 

TaKHM o6pa30M, bo Bcex npHBeaeHHbix npHMepax o6ecneHHBaiOTCH bmcokhc 
nojiHptoauHOHHbie xapaKrepHCTHKH nojiapH3aTopa b mnpoxoH cneicrpajibHOH o6jiacTH, npH 
Hcnojib30BaHHH KOJiHnecTBa cjioeB He 6ojiee 10. 
nonnpn3amop duxpouHuozo muna. 

IlpHHUHn fleHCTBHH yxa3aHHOrO nOJIHpH3aTOpa OCHOBaH Ha TOM, HTO HenOJWpH30BaHHbIH 

CBeT npH npoxo^cjieHHH nepe3 yKa3arfHBift '"cjioh" nacrHMHO norjiomaeTca xpoMo^opHOH - 

CHCTeMOH KpaCHTeJIH. flpH 3TOM npOXOflHT TOJIbKO Ta HaCTb CBeTOBblX BOJIH, B KOTOpblX 
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HanpaBJieHHe KOjie6aHHH 3JieicrpHHecKoii cocTao^HiomeH sjieicrpoMarHHTHoro nojia 
nepneH^HKyjinpHa flHnojibHOMy MOMeHTy orrrHnecKoro nepexoaa (4>nr.4), 

TIpii HaHeceHHH AByjiyMenpenoMJiHiomcro arunoTponno norjiomawmcro anoa Ha 
HeTBepTboo^HOByio flByjiynenpejiOMjuiioiiiyK) njiacTHHy hjih njieHKy noA yrjiOM 45° k 

OCMOBHOH OnTHHeCKOH OCH nOflJIOHCKW MO)KCT 6bITb H3TOTOBJICH UHpKyJiapHblH I10JlflpH3aTOp 

(4)Hr.5, a h b - HanpaBJieHHe o6biHHoro h Heo6biHHoro jiyneH cooTBercTBeHHO, n - 
nanpaBJieiiuc Betcropa noji*pM3auHH noJiHpn3yioinero cjioa)- TojimHHa 
AByjiynenpejiOMJiHiomeH iuichkh AOJUKHa yflOBJieTBopaTb cjieayiomeMy ycjiOBHio: 

d(n 0 -n c )=X/4+mAy2, 

rfle d - TOJiiUHHa nojiHMepHOii njienKn; n Q m n e - o6biKHOBeHHbiH u Heo6biKHOBeHHbiii 
noKa3aTejin npejioMJieHHa; X - flJiHHa bojihw; m - ue/ioe hhcjio. 
nonHpmamop ho ocfmae nojiHDU3vtouiezo cp edcmea nponycKaioiueeo muna. 

Ha <})Hr. 6 cxeMaTHHHO noKa3aHO nonepeHHoe ceneHHe oziHoro H3 BapnaHTOB 
npeflJiaraeMoro nojiapraaTopa, BbinojiHeHnoro b BHfle oshoh ruieHKH 11, Ha noBepxHOcra 
KOTopofi HaneceHbi: nojiapH3yiomee cpeacrBO, BbinoJiHeHoe b Brae o6T>eMHbix jihh3 15, 
H3roTOBJieHHbix H3 flByjiynenpejioMJiaioiuero aHH3orponHO nonioiuaiomero MaTepnajia, h 
cpexicTBO nsix HSMeHeHH* nonapHsauHM nyHKOB 18 noJiapHSOBaHHoro CBera, BbinojmeHHoe b_ 
BHae ceKUHOHHpoBaHHOH npocBeTHOH nojiyBOJiHOBofi flByjiynenpejioMjiaiomeH njiacTHHKH, 
ceKUHH 19 KOTOpofl pacnojioaceHbi b <})OKycax yKa3aHHbix o6*eMHbix jihh3 15. Cpeflcrao 
HSMeHeHtw nonapmauHH nynieoB 18 nojiapHSOBaHHoro CBeTa Moacer 6biTb Taxace BbinoJiHeHO b 
BHtte ceKUHOHMpoBaHHoro npocBCTHoro 3 anojiHMepH30BaHHoro flByjiynenpeJiOM/iaiomero CJiqa 
jKHflKoro KpHcrajiJia, HMeiomero TBHCTOByio crpyicrypy, c noBopoTOM orrraHecKOH och 
>KHAKoro KpHcrajiJia b npeaejiax tojiiuhhw yKaaaHHoro cjio* Ha yroji 90°, cckuhh KOToporo 
TaKace pacnonoaceHbi b 4>oicycax yKa3aHHbix o6-beMHbix jihh3 15. 

PaGcny npefljiaraeMoro nojuiproaTopa mojkho noncHHTb cjieayiomHM o6pa30M (ana 

HCHOCTM nOHHMaHHH Ha 4>Hf\6 XOfl JiyHefi pa3JIHHHbIX nOJmpH3aUHH 17 H 18, a COOTBeXCTBeHHO 

h hx npojiojDKeHHH 13 h 20, noKa3aH Ha coceflHHX 3jieMeHTapnbix HHeiucax paccMaTpHBaeMoro 
nojwpmaTopa). HenojwpHSOBaHHUH CBer 14 naflaer Ha nepByio noBepxHocrb nojiapmaTopa, c 
pacnojioaceHHbiMH H a Heft o6i>eMHbiMH jmraaMH 15. Ilpoxofla nepes o6-be M Hyio jramy 15, 
H3roTOBJieHHyK> H3 flByjiynenpejiOM^aiomero MaTepwajia, c pacnonoaceHHeM onTHHeacoii och 
16 b njiocKOCTH pncyHKa h c o6biKHOBeHHbiM noKaaaTejieM npejioMJieHHa paBHbiM noKa3aTejno 
npejioMJieHHH HSorponHoro MarepH^'a 'njieHKH 11, jiHHeHHO-nojwpiooB&HHajr 
nepneHAHKyjwpHo iuiockocth pncyHKa ko m no HCHTa 17, npouieaniaa Mepes jiHH3y 15, He 
HcnbiTbisaer npejioMJieHH* Ha rpaHHue pasaejia jimhsw 15 h njieHKH 11, 6^arofla P Ji Me M y 
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nynoK CBeTa 17, npozioji>Kaa coxpaHJiTb HanpaBJieHHe h c[)opMy naaaiomero nyHKa CBera 14, 
npoxo^wT nepe3 BTOpyio rpaHHuy mieHKn 11, o6pa3ya napajijiejibHbin nynoK 13 CBeTa, 
nojiapn30BaHHoro nepneHAHKyjiapHO pncyiiKy. CcKUHOHHpOBaHHan npocBerHan 
nojiyBOJiHOBaa flByjiynenpejiOMjuiioiuaH njiacTHHKa npaKTHHecKH He bjihhct Ha nojispraauHK) 
napajiJiejibiibix nyMKOB CBeTa 13, t.k. nonepeMHbie pa3Mepbi ee cckuhh 19 Bbi6npaK)TCfl MHoro 
MeHbiue nonepeHHbix pa3MepOB oo*beMHbix jihh3 15 (nanpHMep, nonepenHbie pa3Mepbi ceKUHii 

19 nojiyBOJiHOBOM njiacTHHKii cocTaBjinioT 10 MMKpOMerpoB, a nonepenHbie pa3Mepbi 

MHKpOJlHH3 - 100-200 MHKpOMeTpOB). TIpOXOJW Hepe3' 06-beMHyiO JIHH3y 15, H3rOTOBJieHHyfO 

H3 flByjiynenpejiOMJimomero MaTej^iajia c pacnojioaceHHeM onTHHecKofi och 16 b njiocKOCTH 
pucyHKa h c Heo6biKHOBeHHbiM noKa3aTejieM npejiOMJieHHa, npeBocxojanmHM noKa3aTejib 
npejiOMjieHH^ M30TponHoro MaTepnajia nueHKH 1 1 , jiHHeHHonojiHpH30BaHHafl b njiocKOCTH 
pucyHKa KOMnoHeHTa 18, npouicmuaa nepe3 jihh3v 15, (J)OKycHpyeTca Ha BTopofi noBepxHOCTH 
njicHKM 11, rjxe pacnonaraeroi cckljmm 19 ceKUHOHiipoBaHHon npocBerHOH nojiyBOJiHOBOM 
^ByjiynenpejioMJi5iK>iixeH njiacTHHKii, KOTopaa npn npoxo>KAeHHH nepe3 Hee cxojwmerocH 
nyHKa CBeTa 18 H3MeH^err ero nojmpn3auHio, <{)opMHpy* pacxoflHuuiftcfl nynoK 20 CBera, 
/iMHeHHo-nojiHpH30BaHHoro nepneHziHKyjiKpHO njiocKOCTH pucyHKa. TaKoe H3MeHeHHe 

IUIOCKOCTH nOJl>ipil3aUHM 06yCJI0BJieHO H3BeCTHbIMH OnTHHeCKHMH CBOHCTBaMH npocBerHOH— 

nojiyBOJiHOBOM flByjiynenpejiOMjmiomeH njiacTHHKH e. onraHecKOH ocbio, HanpaBjieHHOH nofl 
yraoM 45° k njiocKOCTH nojiHpw3auHH naaaiomero Ha Hee CBeTa. TaKMM o6pa30M, b pe3yjibTaTe 
AewcTBHfl nojiHpH3aTopa, 3HeprHfl Henoji^pw30BaHHoro CBeTa 14 6ojiee, neM Ha 50% 
npeBpamaeTCH b 3HeprMio Bbixo^mnx b bbicokoh CTeneHH nojinpH30BaHHbix nyHKOB 13 h 20 c 
o^nHaKOBoii jiHHefiHOH nojiHpH3auHeii. 

Ha <|)Hr.7 cxeMaraHHO nona3aH o6iuhh bujx npe^jiaraeMoro nojiMpH3aTopa, nonepeHHoe 
ceneHHe KOToporo noxa3aHO Ha (Jwr.6. rioJiHpH3aTop BbinojiHeH b bhrq rnieHKH hjih njiacTHHbi 
11, Ha nepBofi noBepxHOCTH KOTopoft HaHeceHa cHcreMa uhjihhaphhcckhx mhkpojihh3 15, 
H3roTOBjieHHbix H3 AByjiynenpejioMJunomero MaTepHana, a Ha BTopofi noBepXHOcra rmeHKH 
hjih njiacTHHbi 1 1 HaHeceHO cpeacTBO mix H3MeHeHHa nojiHpn3auHH naaaiomero Ha Hero 
jiHHeiiHO-nojmpH30BaHHbro nyHKa CBera b BHae CHcreMbi nojioc 19 npocBerHMx 
AByjiynenpejiOMJiHiomHx nueHOK, onTHnecKH corjiacoBaHHoii c yKa3aHHofi chctcmoh 
UHJiHH^pHnecKHx MHKpojiHH3 15. Ha 4>ht\7 noKa3aH TaK^ce xofl nyHKa 14 naaaiomero Ha 
nojwpH3aTop HenojiHpH30BaHHoro CBera h xoa coBnaaaiomHx no HanpaBJieHHio nyHKOB 13 h 

20 BbixoAHmero H3 nojmpH3a*ropa CBera jiHHeHHo-noJiHpH30BaHHoro b ohhoh njiocKocra. 

Ha <j>Hr.8 cxeMaraHHO noKa3aHO nonepeHHoe ceneHHe oflHoro H3 BapHanroB 
npeAJiaraeMoro nojwpw3aTopa, BbinojiHeHHoro b bhxxq njieHKH 1 1, Ha noBepxHOCTH KOTopoii 
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HaHeceHbi: nojiflpH3yiomee cpeacTBO, BwnojiHeHHoe b nujxe yica3aHHbix oG-bCMHbix jihh3 15, h 
cpe^cTBO jxnx H3M6H6hha noJinpioauHM nyHKOB 17 nojiHpH30B<iHHoro CBeTa, BbinojiHeHHoe b 

BHJXZ CCKUHOHMpOBUHHOM npOCBCTHOH riOJiyBOJlHOBOH AByJiyHenpeJIOMJIHIOmeH IUiaCTHHKH, 
CCKUHH 21 TCOTOpOH pacnOJlOKCHLI BHC (j)OKyCOB yKQ3aHHbIX 06-bCMHbIX JTHII3 15. CpCflCTBO JUIH 

n3MeHeiiHH nojmpmauHH nyHKOB 17 nojinpraoBaHHoro CBera mo^kct 6biTbTaioKe BbinojiHeHO b 
BYijiQ ceKUMOHHpoBaHHoro npocBeTHoro 3anojiHMepH30BaHHoro flByjiynenpejioMjifliomero cjio* 
xamKoro KpwcTajuia, HMeiomero TBHCTOByK) CTpyicrypy, c noBopoTOM orrrHHecKOH och 
^cHAKoro KpHCTajuia b npeaejiax TOJimHHbi yica3aHHor*o cjio* Ha yroji 90°, ceicuHH KOToporo 
TaK>Ke pacnojioxceHbi bhc cfroicycqB. yica3aHHbrx oe^eMiibix jihh3 1 5. 

Pa6oTy npezmaraeMoro nojiHpH3aTopa momcho no^CHHTb cjre^yfomHM o6pa30M (^jw 
hchocth noHWMaHHH Ha 4>Hr.8 xoa Jiyneii pa3JiiiHHbix nojiapn3auHfi 17 h 18, a cooTBeTCTBeHHo 
h hx npojioJiJiceHHH 22 h 23, noKa3aH Ha coceOTux 3JieMeHTapHbix smenxax paccMaTpHBaeMoro 
noji;»pH3aTopa). HenojiHpw30BaHHbifi cbct 14 naaaeT Ha nepByio noBepxHOCTb nojiHpw3aTOpa, c 
pacnojioacemibiMH Ha Heii o6i>eMHbiMH jiHH3aMM 15. 

IlpoxoAH nepe3 o6-beMHyio JiHH3y 15, H3 roTO b ji e h Hy io h3 flByjiynenpejiOMJifliomero 
MaTepwajia, c pacnojio>KeHHeM orrrHHecKOH och 16 b njiocKocrH pwcyHKa h c oobiKHOBeHHbiM 
noKa3aTejieM npejioMjieHH* paBHbiM noKa3aTejiK) npejiOMJieHHH H30TponHoro MaTepHana- 
njieHKH 11, jiHH6HHonojiHpH30BaHHaH nepneHflMKyjinpHo njiocicocTH pwcyHKa KOMnoHeHTa 17, 
npoLucmua* nepe3 jiHH3y 15, He ncnbiTbiBaeT npejioMJieHHH Ha rpamiue pa3flejia JiHH3bi 15 h 
njieiiKH 11, 6jiaroaapH neMy nynoK CBera 17, npo,aoji>KaeT coxpaH*Tb HanpaBJieHHe h <|)opMy 
na^aiomero nynica CBera 14. IlpoxoflH nepe3 BTopyio rpaHHuy njieHKH 1 1 c pacnojioaceHHbiMH 
Ha Hefi cenuHHMH 2 1 ceKUHOHwpoBaHHOH npocBeTHOH nojiyBOJiHOBoii AByjiynenpejioMjiHioiixeH 
njiacTHHKH, nynoK CBeTa 17 H3MeH*eT cboio nojuipH3auHio, o6pa3yn napajuiejibHbifi nynoK 22 
CBera, nojmpH30BaHHoro b nnocKOCTH pHcyHKa. Tanoe H3MeHeHHe rmocKocTH nojinproamm 

06yCJI0BJieH0 H3BeCTHbIMH OnTHHeCKHMH CBOHCTBaMH npOCBCTHOH nOJiyBOJIHOBOH 

flBynynenpejioMjiHiomeH njiacTHHKH c orrrHHecKOH ocbio, HanpaBJieHHOH noA yrjiOM 45° k 
njiocKocrH nojinpH3ai4HH najjaiomero Ha Hee CBeTa. ripoMexcyTKH Me>KAy cckuhhmh 21 
ceKUHOHHpoBaHHofl npocserHOH nojiyBOJiHOBOw flByjiynenpejiOMJiHioiuaH njiacTHHKH 
npaKTHHecKH He bjihaiot Ha nojinproaijHK) napajijieiibHbix nyHKOB CBera 46, t.k. nonepe^Hbie 
pa3Mepw 3thx npoMe^cyTKOB Bbi6HpaK>TCfl mhoto MeHbme nonepenHbix pa3MepoB o6T>eMHbix 
jihh3 15 (HanpHMep, nonepenHbie pa3Mepw npoMotcyrKOB Meacay cckuhhmh 21 nojiyBOjmoBofi 
njiacTHHKH cocraBJiHiOT 10 MHKpOMeTpoiT, a nonepenHbie pa3Mepw mhkpojihh3 - 100-200" 
MHKpOMerpOB). YlpQXQjxa nepe3 o6i>eMHyK) JiHH3y 15, H3roTOBJieHHyio H3 flByjiyne- 
npejiOMn^iomero MaTepnajia, c pacnojio^ceHHeM orrrHHecKOH och 16 b njiocKOCTH pHcyHKa h c 
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HeoGbiKHOBeHHbiM noKa3aTejieM npejiOMJieHHH, npeBocxoAHiuHM noKa3aTejib npejioMjieHKa 
H30TponHoro MaTepHana njieHKH 11, jiHHeHHonojiHpH30BaHHaa b njiocKOCTH pncyHxa 
KOMnoHeHTa 18, npomefliuaa nepe3 jiHH3y 15, (J)OKycHpyeTC« Ha BTOpofi noBepxHOcra iijichkh 
11, nonaaaa b npoMeacyTOK Mcwxy flByM* coccuhhmh cckuhhmh 21 ceKUHOHHpoBaHHofi 
npocneTHOH nojiyBOHHOBOw AByjiyHenpejiOM/iaioujeH njiacTHHKH u Bbixozw H3 noji*pH3aTopa b 
amie pacxoAHLuerocM nynKa 23 CBera, nojuipH30BaHnoro kuk m nynoK 18 b iuiockocth 
pHcyHKa. TaKHM o6pa30M, b pe3yjibTaTe ^chctbhh nojiapraaTopa 3Hepr™ HenojiflpH30BaHHoro 
CBeTa 14 6ojiee, hcm Ha 50% npeBpamaeTca b 3HepfHK) BbixoaaiUHX b bwcokoh creneim 
noJiMpii3ouaHHbix nyHKOB 22 ii 23 c oanHaKOBOH jimhchhoh nojinpinauHeil 

Ha (})Hr.9 cxeMaTHHHO noKa3aHO nonepeMHoe ceneHHe o^UHoro H3 BapHaHTOB 
npezmaraeMoro nojiapH3aTopa, BbinojiHeHHoro b BHjxe njieHKH 11, Ha noBepxHOcrn KOTopofi 
HaHeceHbi: nojiHpH3yiomee cpeacTBo, BbinojiHeHoe b BHjie aMiuiHTyaHbix 30HHbix njiacTHHOK 
24, H3 roTOBJieHHbix H3 Hepeayjomnxca cjioeB AeyjiynenpejiOMji^iomero h orrrHMecKH 
H30TponHoro MaTepHajiOB, m cpeacTBO una H3MeHeHHa nojiapH3auHH nyHKOB 17 h 18 
nojmpH30BaHHoro CBera, BbinonHeHHoe b bujxq ceKUHOHHpOBaHHofi npocBerHOH 
^ByjiynenpejiOMJi^iomeH njiacTHHKH c ceKUMHMH 25 b bhjiq HerBepTbBOJiHOBbix njiacTHHOK, 
pacnojio^eHHbiMH bhc cf>OKycoB yKa3aHHbix aMnjiHTy^Hbix 30HHbix njiacTHHOK 24, h c_ 

C6KUH5IMH 26 B BHfle IIJiaCTHHOK, 3a£aK)mHX pa3HOCTb (j)a3 MOKfly 06bIKH0BeHHbIM H 

HeoGbiKHOBeHHbiM jiynaMH, OTjiMnaiomyiocH Ha tc ot pa3H0CTH 4>a3, 3<maBaeMOH yKa3aHHbiMH 
ceKUHHMH 25 b BHae HerBepTbBOJiHOBbix njiacTHHOK, pacnojioaceHHMMH b (j)OKycax yKa3aHHbix 
aMnjiHlryAHbix 30HHbix njiacTHHOK 24. 

Pa6oTy npe^JiaraeMoro nojmproaTopa mo>kho noacHHTb cjieayiomHM o6pa30M (mm hchocth 
noHMMaHHH Ha 4>wr\9 xojx jiynen pa3JiHHHbix noji*pH3auHH 17 h 18, a cootbctctbchho h hx 
npoAOJi^ceHHH 27 h 28, noKa3aH Ha coceflHHX 3JieMeHTapHbix aHeiucax paccMaTpHBaeMoro 
nojwpn3aTopa). HenojiapH30BaHHbiH CBer 14 naaaer Ha nepByio noBepxHocrb nojiapioaTopa, c 
pacnojio^ceHHbiMH Ha Hew aMiuiHTyaHbiMH 3ghhwmh ruiacTHHKaMH 24. ripoxo/w nepe3 
aMnjiHTy^Hyio. 30HHyio ruiacTHHKy 24, mroTOBjieHHyio H3 nepeflyiouxHxcH cjioeB 
AByjiyqenpejiOMJiaiomero aHH30TponHO noniomajomero h orrrHMecKH H30TponHoro 
MaTepwajiOB c pacnojioaceHHeM orrrHnecKOH och 16 yKa3aHHoro flByjiynenpejiOMJUiiomero 
MaTepHaJia b iuiockocth pncyHKa h c o6biKHOBeHHbiM noKa3aTeJieM npejiOMJieHH^ paBHbiM 
noKa3aTejno npejiOMJieHH* yKa3aHHoro n30TponHoro MaTepnajia, jiHHeHHonojiapiooBaHHaH 
nepneHflHKyjiHpHo iuiockocth pHcyHKa K<3MribHeHrra 17, npoineaiiiaji nepe3 30HHyio imacroHKy "~ 
24, He HcnbiTbiBaer OTpa^ceHHH ot rpaHHU pa3aejia nepeayiomHXCH flBynyHenpejiOMjraiomero h 
M3GTponHoro cjioeB, 6jiaroaap^ neMy nynoK CBera 17, nponojiacaeT coxpaHHTb HanpaBJieHHe h 
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4>opMy naaaiomero nynica CBera 14. Flpoxofla nepe3 BTopyK) rpaHHuy tijiqhkh 11 c 
pacnojio>K6HHbiMH Ha Heft BHe c|)OKyca yica3aHHOH aMnjiHTyflHofi 30hhoh njiacTHHKH 24 
cckuhhmm 25 ceKUHOHHpOBaHHOH npocBeTHofi HeTBepTbBOJiHOBoii flByjiynenpejiOMJiaiomeH 
njiacTHMKH, nyMOK 17 CBera, nHHeHHO-nojiapH30BaHHoro nepneHAHKyjinpno njiocKOCTH 
pucyHKa, H3MCHMcr CBOio nojiapw3auMK>, oopa3ya napajiJieJibHbiH nynoK 27 UHpKyjiapHO 
nojiJipinoBaunoro caeTa. FIpH stom npocBeniaii flkyjiyHenpcjiOMJiHioiuaa njiacTHHKa c 
ceKUHHMH 26, pacnojio^ceHHbiMH b npoMOKyncax Meacay yKajaHHbiMH cckuhjimh 25 
npocBeTHOH HeTBepTbBOJiHOBOH AByjiyHenpejiOMji^winefi njiacTHHKH, 3a,aaiomafl pa3HOCTb (J>a3 

MttjKJXy OOLlKHOBCHHbIM II HC06bIKHOBCHHbIM JiyHEMH, OTJlHHaiOUiyiOCB Ha K OT pa3HOCTH (J)a3, 

• t 

3aflauaeMOw yKa3aHHbiMM cckuhhmh 25 npocBeTHofi hctb epTbBo jihoboh 
xiBy^yHenpejiOMjiHiomew njiacTHHKH, npaKTHHecKH He bjih^ct Ha nojiapH3aijHK) napajuiejibHbix 
nyHKOB cBeTa 27, t.k. ee nonepeHHbie pa3\tepbi Bbi6HpaK>TC# mhoto MeHbUie nonepeHHbix 
pa3MepoB aMnjiHTyAHofi 3ohhoh njiacTHHKH 24 (HanpHMep, nonepeHHbie pa3Mepw 
AByjiynenpejioMji^ioineM njiacTHHKH 26 cocrraBjiHioT 10 MMKpOMerpOB, a nonepeHHbie pa3Mepbi 
aMnjiHTy^HOH 30hhoh njiacTHHKH - 100-200 MHKpOMeTpoB). FIpoxoflH nepe3 aMnjiHTy^Hyio 
30HHyio njiacraHKy 24, n3roTOBjieHHyK> H3 nepeayiomHXCfl cjioeB flByjiynenpejiOMJiaiomero 
aHM30TponHo norjiomaiomero h onTHHecKH H30TponHoro MaTepnajiOB, c pacnojioxceHHeM 
onTHHecKofi och 16 yKa3aHHoro flByjiynenpejioMJi^iomero MaTepwajia b njiocfcocra pHcyHKa h 
c Heo6biKHOBeHHbiM noKa3aTejieM npejioMJieHna, npeBocxo^mHM noKa3aTejib npejiOMJieHH* 
yica3aHHoro H30TponHoro MaTepnajia, nojmpH30BaHHafl b njiocKOCTH pHcyHKa 
jiHHefiHonojiHpH30BaHHa5i KOMnoHeHTa 18, nponie/uiiaa nepe3 30HHyio njiacTHHKy 24, 
(J)OKycnpyeTca Ha BTopofi noBepxHocTH njieHKH 11, rjie pacnojiaraiOTCH ceKUHH 26 
npocBeTHofi AByjiynenpejiOMJiHiomeH njiacTHHKH, 3anaiomHe pa3H0CTb 4>a3 Mexmy 

06bIKH0BeHHbIM H HeODblKHOBCHHblM JiyHaMH, OTJIHHaiOIUyiOCJI Ha Tl OT pa3HOCTH 4>a3, 

3a,ziaBaeMOH cckuhhmh 25 npocBeTHofi AByjiynenpejiOMJiaiomeH njiacTHHKH, HBjDiiomHMHCJi 
HeTBepTbBoxtHOBbiMH njiacTHHKaMH, KOTopbie npH npoxo^caeHHH nepe3 hhx cxoanmeroca 
nynxa 18 CBera, jiHHeHHO-nojiapraoBaHHoro b njiocKOCTH pHcyHKa, H3MeH*er ero 
nojiHpH3auHio, 4>opMHpyn pacxoaamHHCfl nynoK 28 UHpicyjinpHO nojiapH30BaHHoro CBera Toro 
>Ke 3HaKa, hto h unpKynapHO nojiapn30BaHHbiH cbct b nynice 27. TaKoe H3MeHeHHe njiocKOCTH 

nOJIHpH3aiIHH nyHKOB 17 H 18 06yCJIOBJieH0 H3BeCTHbIMH OITTHHeCKHMH CBOHCTBaMH 

cooTBercTByioinHx npocBeTHbix flByjiyHenpejiOMjiaiomHx nnacTHHOK c onTHnecKOH ocbio, 
HanpaBJieHHOH noa yrjiOM 45° k njiocKOctlT"ndjikpH3auHH naaaiomero Ha Hee CBera. TaKHM " 
o6pa30M, b pe3yjibTaTe fleficTBHfl noji^pH3aTopa 3HeprHH HenojiHpH30BaHHoro CBera 14 6onee, 
neM Ha 50% npeBpamaerca b 3Heprcno BbixoaaiuHx b bbicokoh CTeneHH nojrapH30BaHHbix 
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nysKOB ">7 u 28 c oflHHaKOBofl uapKyjiapHOH noJwpn3auneii. 

Ha cpHrlO npeACxaBAen nonepeMHiott paspes oahoh «3 bosmojkhmx KOHcrpyK^ii 
aMmun-yaHOH sohhoh oucthhkh, H cnonb30BaHHOH b Bapna.rre npe^araeMoro noAapmaxopa 
no <p H r 9 B KOHcrpyKUHH aMiinmywiofl sohhoh h^ctkhkh 24, nonepennoe ceneHHe koto P oh 
H3o6 P a,ccuo „a cpnr.lO, Hcnojiwywro. ynacxKU 1 ABy.ynenpe.oM^ero aHmorponHO 
nor.oma.omero MarepaaAa c noKaaare.HMH npeAOMaeHH* n 0 o6biKHOBeHHoro iiyna h n, 
Heo6biKHOBeHHoro nyna, yc;,OBHO o6o3HaHeHHbie onxHHecKHe och 16 Koxopux, pacnoAoacenb, 
b njrocKOCTH pi-icyHKa, Haxoaamnecs MeacAy caohmh oxixhhcckh H30Tpon H oro Maxepnana 30, 
31 H n c noKa3axe^e M npeAOMAeHH* n Q . EAaroAap* axowy o6cxo*reAbCXBy yKasaHHa* 
aMnJ1 HTy flll a fl sohh™ n*acxHHKa nponycKaex 6e3 reoMexpnH nynxa h 

h nxe hc h b hocxh CBexa nynxH 5 ceexa, nc^pinoBaHHoro nepneH fl HKy,H P HO haocxocxh 
pHcyHKa o6pa3y* Ha BbrxoAe hs yxa3aHHOH aMnnnxyAHOH 30hhoh njiacxHHKH napaAAeAbHbiH 
nynoK 17 CBexa, ^HeitHO-no^pvooBaHHoro ncpneHflHKyjuipHO nnocKOCTH pncyHKa, h 
nponycKaex nynxH 29, 3 aAe P >KHBaa nyMKH 2, K a K xe, xa K h flpyrae AHHeHHO nojiapH30BaHHbie 
a haocxocxh pucyHKa, <po P MH P ya H3 nynefi 29, BC.eacxBHe HBjieHHfl AHcppaxuHH, cxoAaiAHHC* 
nynoK 18 xaioxe jiHHeHHO-nojuipw30BaHHbiH b iuiockocth pHcyHKa. Aa* o6ecneHeHH* onHcaH- 
Horo AeficrBHi. yKasaHHofl aMnmnyaHOft 3 ohhoh nnacxHHKH AOAacHb, coSmwurn-* on P e«e-_ 
neHHbie cooxHomeHH* Me^y noKaaaxe^MH npeiioM-neHH, n c , n n , Akhhoh buuki CBera X, 
xoaiuhhoh cao» 1, a Tanace Meacay xojimHHaMH caoSb 30 h 32, oeecneuronin oxcyrcxBHe 
nponycKaHHH ny™ 2, jiHHeHHO-nojwpn30BaHHbix b haockocxh pHcyHKa, 30HaMH y^annoH 
aM n,Hxy fl HOH sohho« njiacxHHKH c ynacxKaMH 1 cAoeB H3 ^y^no—ero 
M axe PM a,a bcjicactbhc *BAeHH* MHTcp(J)cpeimHH . xohkhx HanpHMep, aa* c W 

„3o6paac,HHoro «a *ht.10 3to cooxnouxeHHe HMeex bha 2d 2 n« + X* = mX. r fl e m - x^oe 
hhcao Ha3b IB aeMoe no P *AKOM HHxepcfrepeHUHH. TaKHM o6 P a30M, na BbccoAe H3 ******** 
3OHH0H nAacxHHKH *o P MHp yi oxca ABa nyHKa CBexa napaJineAbHbiH 17 h cxoa^hhck 18, 
HMOOuuie AHHeaHyK, noA*pa 3 au H K> b A*yx B3aHMHO opxoroHaAbHbix haockocxax. 

Ha (Jmrll npeACxaBAeno nonepennoe ceneHHe <pa30 B 0H 3 ohhoh nAacrHHXH, 
M3roxoBAeHHofi H3 xpex CAoeB, oahh H3 Koxop.x 11 ^xponHbXH h HMeex hok^ab 
np eAOMAeHHH n t , A P yroft 1 - AByAyHen P eAOM«H aHH30xponHO norAOu^H c 
no ica3axe AHMH np e ao MJieHHS n, BflOAb och 16, Ae^eft b haockocth pncynxa, h n 2 > n, 
BAOJib och 33, nepneHAHKy^paoH haockocxh pncyHKa, a CAeA yi omH« 3 a hhm 30 - 
H30xponHb lfi , Kax h nepBbiil, ho c noKa^xeAeM n P eAOMAeHH« n, Tpnmx* cjioeB 11 > 1,-a.- 
xa™ CAoeB 1 h 30 HMexox penbe*, KOxop^H no3B OJ u I ex hm npn ycAOBHH co6A,oAeHH, 
yxaaaHKbix cooTHomeHHH xocay hx noxaaaxenHMH npeAOMneHiw Bb.noAH^ poAb micchbob 
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cj)a30BLix 30hhwx njiacTHHOK, cnoco6nbix no-pa3HOMy (J)OKycHpOBaTb jiynH, jihhchho 

nOJIMpH30BaHHbie BO B3aHMHO OpTOrOHaJIbHblX nJIOCKOCTHX.. 3tH MaCCHBbI 4)a30BbIX 30HHbIX 

njiacrMHOK 34 w 35 CABHHyrbi OTHOCHTejibHO flpyr Apyra Ha nojiOBHHy mnpHHbi oahoh TaKoft 

$a30BOH 30HHOH nJiaCTHHKM. 

^eMCTBMC (J)a30BOH 30HHOH nJiaCTHHKH, M306pa>KeHHOH Ha (j)Hr. 11, MOHCHO nOHCHHTb 

cjieAyioiUHM o6pa30M. Jlyn HenojinpH30BaHHoro -CBera 14, npeAcraBJinioiuHH co6ofl 
cynepno3HUHK) AByx, jiHHeHHo-nojiHpH30BaHHbix opToroHajibHO Apyr Apyry Jiynefi 2 h 5, 
npomeflinHH cKB03b njiocKyio noBepxHOCTb cjioh 11,* AOCTHrHy b rpaHHUbi 34 cjioeB 11 h 1 
4)a30BOH 30HHOH n/iacTHHKH, npoxoAHT cKB03b Hee h pa3AejineTCH b cjioe 1 Ha OTa jiyna: Jiyn 
18, nojiHpH30BaHHbifi b njiocKOCTH pHcyHKa, h Jiyn 17, nojiflpH30BaHHbiH nepneHAHKyjinpHO 
njiocKOCTH pHcyHKa. npHHCM, 6jiaroAapn TOMy, mto noKa3aTenb npejiOMJieHHH M30TponHoro 
cjioh 11 m noKa3axeJib npejiOMJieHHH AByjiynenpejiOMJinioiiiero cjioh 1 una cbctoboh bojihm, 

nOJ15ipH30BaHHOH BflOJlb OCM 16, OAHHaKOBbI, JiyH 2, TaiOKe nOJI5ipH30BaHHbIH BAOJib OCH 16, 

npoxoAHT CKB03b $a30Byio 30HHyio njiacTHHKy c rpaHMqeH 34 cjioeB 11 h 1, npeo6pa3yacb b 
jiyn 18, HanpaBJieHHbifl TaiOKe KaK h Jiyn 2, T.e. HAymnn nepneHAHKyjinpHO njiocKOCTH 
no^pM3aTOpa, h hmcioiuhh Taicyio ace KaK y Hero nojiapmauHio. B cbh3h c tcm, hto 
noKa3aTejib npejiOMJieHHH H30TponHoro cjioh 11 h noKa3aTejib npejiOMJieHHH AByjiyne-^ 
npejioMJiaiomero cjioh 1 ajih cbctoboh bojihm, nojinpiooBaHHOH BAOJib och 33 HeoAHHaKOBH, 
to Jiyn 5, noJinpH30BaHHbiH BAOJib och 33, npoxowT cKB03b rpaHHuy 34 cjioeB 11 h 1 4>a30BOH 
30hhom njiacTHHKH, npeo6pa3yncb b jiyn 17, otkjiohhioiuhhch ot HanpaBJieHHH pacnpo- 
CTpaHCHH>i jiyna 5 k <J)OKycy yKa3aHHOH 4>a30B0fl 30hhoh njiacrHHKH. Aajiee, jiyn 17, nojinpn- 
30BaHHbiw nepneHAHKyjwpHO njiocKOCTH pncyHKa, npOAOJiacan cBoe HaicnoHHoe k iijiockocth 
cjioeB pacnpocTpaHeHHe b cjioe 1, AOCTHraer apyroft 4)a3OB0H 30hhoh njiacTHHKH c rpajnmeS 
35 Me^Ay cjiohmh 1 h 30 h npoxoAHT CKB03b Hee, npeo6pa3yncb b Jiyn 13, nojiHpH30BaHHbifi 
TaK^ce KaK h jiyn 17 nepneHAHKyjrapHo njiocKOCTH pHcyHKa, h pacnpocTpaHHioiAHHCH b cjioe 
30 6e3 H3MeHeHHH HanpaBJieHHH, T.e. BAOJib HanpaBJieHHH pacnpocTpaneHHH Jiyna 17, 
nocKOJibKy noKa3aTejib npejiOMJieHHH moTponHoro cjioh 30 h noKa3aTejib npejiOMJieHHH 
ABy^ynenpejioMJiHiomero cjioh 1 ajih CBera, noJinpraoBaHHoro BAOJib och 33, 
nepneHAHKyjiapHofi njiocKOCTH pncyHKa, OAHHaxoBbi. B cbh3h c TeM, hto noKa3aTejib 
npejiOMJieHHH H30TponHoro cjioh '30 h noKa3aTejib npejiOMJieHHH AByjiynenpejiOMJiniomero 

CJIOH 1 AJIH CBCTOBOH BOJIHbl, nOJIHpH30BaHHOH BAOJib OCH 16 HeOAHHaKOBbI, to Jiyn 18, 
IIOJIHpH30BaHHbIH BAOJib OCH 16, npOXOA^X*K*B03b ^fpaHHUy 35 CJIOeB 1 H 30 (J)a30BOH 30HHOH 

njiacTHHKH, npeo6pa3yncb b jiyn 22, otkjiohhiowhhch ot HanpaBJieHHH pacnpocrpaHeHMH Jiyna 
18 k 4>OKycy 4>a30B0H 30hhoh njiacTHHKH c rpammeft 35 Me^cAy cjiohmh 1 h 30. 
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Ha cjwr. 12 cxeMaTHHecKH noKa3ano nonepenHoe ceneHne BapwaHTa npeflJiaraeMoro 
noji^pM3aTopa, noji*pH3yK>mee cpeacTBO KOToporo BbinojiHeHO b bhjxc MaccHBa cjmoBbix 
30HHLIX njiaCTMHOK 34 H 35, KOHCTpyKLtfitf KOTOpblX noacHeHa Ha (j)Mr. 11. JlyHH 22 h 13, 
(})OKyCMpyeMbie COOTBeTCTBeHHO (})a30BblMH 30HHbIMII njiaCTHHKaMH 35 II 34, COOHpaiOTCH B 

(jjoivycax, paciiojiurajomiixoi Ha bmxomhom nouepxnocTM noJLapM3aTopa, npoTHBonojio>KHOH 
tom, Ha koto py jo naaaeT HenoJi^pn30BaHHbiii cbqtt 14. Ha BbixosHOH noBepxHOCTH 
noji5ipH3aTopa pacnojiaraiOTCH Taoce ceKUHii 19 ceKUHOHnpoBaHHOH npocBeTHofi 
nojiyBOJTHOBofi ^ByjiynenpejiOMji^iomefi njiacTHHKH, afcuflfoineHC* cpeacTBOM nn% H3MeHeHHH 
no/i>ipH3auHH jiHHeMHO-no/iHpH30BaHHbix Jiynen cBeTa, c njiocKOCTbio nojwpH3auHH, 
pacnojiarajomeiica noa 45° k HanpaBjieHHK) onTHnecKOH och yKa3aHH0il nojiyBOJiHOBOH 
njiacTHHKH. Ohh H3MeH«K)T nojiflpioauHio nyHKOB jiyneii 22, noji*pii30BaHHb]x b njiocKOCTH 
pwcyHKa, Ha oproroHanbHyio, npeo6pa3yn hx b nynKH jiynefi 20. BcjieacTBHe AeftcTBHa 
yKa3aHHoro cpeACTBa nnx H3MeHeHHH nojTHpH3auHH jrynH 20 h 36, BbixoanmHe H3 
noJi^pinaTOpa, o Ka3 biB aiOTCfl nojmpH30BaHHbiMH ouhhskobo, t.c b flaHHOM cjiynae, 
nepneHflUKyjiapHO njiocKOCTH pncyHKa. TaKHM oopa30M, b pe3yjibTaTe jxqUctbhsi 
nojiHpH3aTOpa 3Hepma HenojiappooBaHHoro CBCTa 14 6ojiee, neM Ha 50% npeBpamaeTca b 

3HCprHiO BblXOflHiUHX B BblCOKOH CTeneHH n0JWpH3OBaHHbIX nyHKOB 20 H 36, HMeK>lHHX_ 
JlHHeflHyK) nOJ!HpH3aUHK) B OflHOH njIOCKOCTM. 

npHBeaeHHbie Ha - 9 h 12 KOHCTpyKUHH cpeACTB ajih pa3AejieHHH Ka>K£oro H3 

Henoji5ipH30BaHHbix cneTOBbix nyHKOB Ha ABa jiHHeHHO-noj]flpH30Bamibix cbctobhx nyHKa, 
HMeiomHx pa3JiHHHbie B3anMH0 opToroHajibHbie jiHHefiHbie nojiapH3aiiHH, h cpeacTB nnn 
M3MeHeHHM nojLflpH3auHM no KpaHHeft Mepe oflHoro H3 yKa3aHHbix jiHHeHHO-nojiHpH30BaHHbix 
CBCTOBbix nyHKOB >ioryT coneraTbCH Me>K£y co6oh b apyrax BceB03MO>KHbix Bapnairrax. 

TaKHM o6pa30M, Hcnojib30BaHHe AByjiynenpejiOMjiatomero aHH30TponHo noniomaiomero 
MaTepnajia c no KpaHHeft Mepe oahhm noKa3aTejieM npenoMJieHna, BospacraiomHM npH 

yiiCJIHHCHHH JLUlHHbl BOJIHbl nOJIflpH3yeMOro CBera, n03B0JiaeT C03AaTb nOJlHpH3aTOp 5 KOTOpblH 

o6ecneHHBaer npeBpameHHe 6ojiee, neM Ha 50% Been 3HepraH HenojiHpH30BaHHoro 
H3Jiy4eHHfl b nojiHpH30BaHHoe H3JiyneHHe npn OTHOCHTenbHO npocroH KOHCTpy kijhh , 
npeAcrraBJiHiomeH co6oh njieHKy huh njiacTHHy c HaHeceHHbiM Ha ee noBepxHOCTb 

nOJIHpH3yK)mHM CpejJCTBOM, B BHAe (J)OKyCHpyiOmHX OrTTHHeCKHX SJieMCHTOB, BbinOJIHeHHblX 

H3 yKa3aHHoro flByjiynenpejiOMJi^iomero cjio* h orrraHecKH corjiacoBaHHbix c HaHeceHHMM Ha 
noBepxHOCTb njieHKH hjih ruiacTHHbi cpe£CTBOfci jijix "H3MeHeHHH no.rapH3amiH, BbinojmeHHbiM - - 
b BHfle ceKUiHOHMposaHHOH npocBeraoH AByjiynenpejiOMJifliomeH njiacrHHbi hjih cjioh. 
nojwpinamop na ocnoee nonnpu3VK>uiezo cpedcmea ompaotcaMuieao muna. 
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lla (pur. 13 cxciviaTHMHO noK03UHO nonepeHHoe ceHetuie npe/jjiaraeMoro nojmpHsaTopa no 
sapHaHTy 1, BbinojmeHHoro b burg oahoh njieHKH hjih njiacrHHbi 11, Ha neppofi 
noBepxHOCTH KOTopoii HaHeceHbi noaneflOBaTejibHO cHcrevia mhkpojihhs 38 h 
ceKUHOHHpoBaHHoe MerajuiHHecKoe 3 e P Kajio 37, onxHHecKH coBMemennoe c yicaaaHHOH 
chctcmoh MHKpojiHHS, a H a BTopofi noBepxHOCTH njieHKH hjih njiacrHHbi HaHeceHO CpeiJCTBO 
39 fljw flejieHHfl HenonapmoBaHHbix CBeTOBbix nyHKOB Ha nojiapnaoBaHHbie npoxowmiHH h 
OTpa>KeHHbifi cBeTOBbie nyHKH, BKjnonaioiuee no KpafiHefi Mepe ojjhh cjioh xojiecrepHHecKoro 
acHflKoro KpHCTaJiJia. 

Pa6oTy npewiaraeMoro nojmproaTopa mojkho noacHHTb cjienyiomHM o6pa30M (flJi» 
hchocth noHHMaHHH na (j)Hr.l3 xofl'jiyHefl noKasan ynpoweHHO, 6e3 ynera npenoMJieHiw Ha 
rpaHHuax paanbix cjioes u tojibko flJia owofi MHK P ojiHH3bi). HenoJwprooBaHHbifi cser 14 
naaaer H a nepByra noBepxHOCTb noJi*pH3aTopa h (poKycupyerca MHRpojunoaMH BHyrpb 
nojwpHssrropa, o6pa3ya CBeTOBbie nyHKH 41. CeKUHOHHpoBaHHoe MerajuiHiecKoe sepicajio 37 
npaicrHMecKH H e- 3K P aHHpycr H enojiapH30BaHHbiH cbct 14, t. k. nonepenHbie pa3Me P bi ero 
CBerooTpaacawiUHX 3Jie M eHTOB BbiSHpaiOTCs mhoho MeHbiue nonepeHHbix pasMepos 
mhk P ojihh3 (HanpHMep, nonepenHbie pasMepu cBerooTpaacaramHX sjieMeHTOB cocraBJWiOT 10 
MHKpoMerpoB, a nonepenHbie pasMepbi mhk P ojihh3 - 100-200 MHKpoMerpoB). ^ 
CcfcoicycHpoBaHHbie MHKpoJiHH3aMH 38 CBeTOBbie nyHKH 41 nonaaaroT H a cpeacrBO 39 pa 
AejteHHH HenojiJipH30BaHHbix cseroBbix nyHKOB na noJiaprooBaHHbie npoxoiwmHH h 
oTpaaceHHbiii cBeroBbie nyHKH, BKjiioHaioujee no KpaftHeH Mepe oahh cjioh xojiecrepHHecKoro 
>KHflKoro KpHcrajiJia. n P H 3 tom npH6jiH3HrejibHO nonoBHHa CBeroBoii snepniH 
HenojiHpH30BaHHbix cBeroBbix nyHKOB 41 npeBpamaerca b 3HeprHK) npoxowuiwx cseroBbix 
nyHKOB 27, nanpHMep, c npaBofl uHpKyjmpHOH nojiapHsauneii (HanpaBJieane uHpicyjiapHOH 
noJiapHsaiWH npoxoflHWHX CBeroBbix nyHKOB npoxHBonoJioacHO 3Ha K y cnnpanH 
Hcnojib 3 yeMoro xojiecrepHHecKoro acHAKoro KpHcrajiJia). flpyraa noJioBHHa CBeroBofl sneprHH 
HenoJiapH 3 OBaHHbix CBeroBbix nyHKOB 41 npespamaercH b aneprHio orpaacemibix CBeroBbix 
nyHKOB 40, b aaHHOM npaMepe, c JieBofi mipicyjwpHOH nojwpHsauHefi (HanpaBJiemie 
impVcyjutpaoil noimpHsauHH orpaaceHHbix CBeroBbix nyHKOB coBnaaaer co 3HaKOM cnHpanH 
HcnojibsyeMoro xojiecrepHHecKoro acnworo KpHcrajiJia). Oipaxemwe cseroBbie nyHKH 40 c 
jieBofi uHpKyjiHpHofi nonpraaividl (poicycHpyiOTC* B T0HKy „ a cBeroorpaacaioiUHX 
aneMem-ax MerajiJinnecKoro 3 epwia 37 (/uia 3Toro cpoicycHoe paccroaHHe hjih, ApyrHMH 
cnoBaMH, oirmHecKaa cnjia mhkpojihh^.38. ju^Hpaem cooTBercxByiomHM o6pa30M). 
Orpa^eHHbie ox MerajuiHHecKoro sepicajia 37 CBeroBbie nyHKH 28 hmciot npaByw 
inipieyjmpHyio nojwpHsaunio, T.e. nporaBonojioacHyio nojwpmaiwH CBeroBbix nynxoB 40, 
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naaaioinMx Ha MerajuiHHecKoe 3epK<uio 37. Tanoe M3MeHeHHe nojinpraauHH oGycjiOBJieHo 
M3BecTHbiMH onTHHecKMMH CBOHCTBaMH MeTajuiHHecKoro 3epKajia. CBeroBbie nyMKH 28, 
u-MeiOiUMe npaByio UHpKyji5ipHyio nojiapH3auHio, npoxo^T nepe3 cjioh xojiecTepHHecKoro 
)i<HAKoro KpiicTajuia 6e3 H3MeHeHHa. TaKHM o6pa30M, b pe3yjibTaTe AeficTBHa nojiapH3aTopa 
3HeprwH Henoji^pH30BaHHoro CBera 14 npaKTHHecKii nojiHOCTbK) npeBpamaeTca b 3HeprHK) 
Bbixoaamiix nojiHpw30BaHHbix nynKOB 27 h 28 c o/fliHaKOBofi UHpKyjiapHofi nojmpH3auHefi 
BblCOKOH CTeneHM. 

/Jjia pacuiMpeHH^ £Hana30Ha pa6oHHx jmun bojih *noji5ipH3aTopa cpeacTBo an* nenemw 
ncnoji5ipM30BaHHbix CBCTOBbix nyHKOB Ha nojiiipH30BaHHbie npoxoa^iuHH h OTpa^ceHHbia 
CBeTOBbie nyMKH, BbinojiHeHHoe b B*me no KpaHHefi Mepe oflHoro ABynyHenpejiOMJiaiomero 
cnoa, BKjiHDnaeT no KpafiHew Mepe Tpw cjioh xo/iecTepwHecKHX jkhakhx KpHcrajmoB, HMeiomnx 
nojiocbi ce/ieKTHBHoro OTpaaceHHa CBeTa b Tpex pa3JiHHHbix cneicrpajibHbix AHana30Hax. 

B 3tom >Ke hjih ApyroM BapaaHTe nojmpH3aTopa c pacinnpeHHbiM £Hana30H0M pa6o4Hx 
zuihh bojih no KpaftHefl Mepe oahh cjioh xojiecTepHHecKoro acHAKoro KpHCTajuia HMeer no 
TOJimHHe rpaaneHT inara xojiecTepHHecKofi cnnpajiH h, b pe3yjibTaTe, cneiopajTbHyio uiHpHHy 
nonocbi cejieKTHBHoro OTpaaceHHfl CBeTa He MeHee 100 HaHOMerpoB. 

npezinoHTHTejieH nojinpH3aTop, OTJiHHatomHficfl tcm, hto no KpafiHefi Mepe oahh cjioh— 
xojiecTepHHecKoro >KH£Koro KpHCTajuia H3roTOBjieH H3 nojiHMepHoro xojiecrepHHecKoro 
^cHAKoro KpHCTajuia. 

fljiH npeBpameHH^ 6e3 noTepb aHeprnw Bbixojanmero H3 nojinpH3aTopa ixapKyjiapHO 
noji^pH30BaHHoro CBera b jiHHefiHO-nojiflpH30BaHHbifi Ha Bbixoae nojmpn3aTopa MO^cer 6brrb 
AonojiHHTejibHo ycraHOBjieHa HerBepTbBOJiHOBaa njiacTHHKa. 

Ha (J)Hr. 14 cxeMaraHHO noKa3aH o6iuhh bujx npeaJiaraeMoro nojmpH3aTopa, nonepenHoe 
ceneHne KOToporo noKa3aHO Ha 4>ht. 13. riojiHpH3aTOp BbinojmeH b BH^e oahoh njieHKH hjih 
njiacTHHbi 11, Ha nepBofi noBepxHOCTH KOTopofi HaHeceHbi nocjieaoBaTejibHO CHcreMa 
MHKpojiHH3 38 h ceKUHOHHpOBaHHoe MerajuiHHecKoe 3epKajio 37, orrrHHecKH coBMemeHHoe c 
yKa3aHHOH chctcmoh mhkpojihh3, a Ha BTopofi no BepxHocTH njieHKH HaHeceHO cpeflCTBO 39 
jinn AejieHHH HenojinpH30BaHHbix CBCTOBbix nyHKOB Ha nojinpH30BaHHbie npoxoaaiUHH h 
OTpaaceHHbifi CBeTOBbie nyHKH, BKjnoHaioiuee no KpaHHefi Mepe oahh cjioh xojiecTepHHecKoro 
acHAKoro KpHCTajuia. B pe3yjibTare aeficTBHfl nojmpH3aTopa SHeprna HenojiapH30BaHHoro 
CBeTa 14 npaKTHHecKH nojiHOCTbK) npeBpamaercfl b 3Hepraio nojwpH30BaHHbix nyHKOB 27 h 
28 c oflHHaKOBofi UHpKyjiHpHOfi no JiHp ^13 aufiefi. 

Ha $nr. 1 5 cxeMaTHHHO noKa3aHO nonepenHoe ceneHHe npejmaraeMoro nojiapH3aTopa no 
ApyroMy BapHamy, BbinojiHeHHoro b bhac oahoh njieHKH hjih njiacTHHbi 11, Ha nepBofi 



WO 99/31535 PCT/RU98/00415 

72 

nOBepXHOCTH KOTOpOH HaHeceHbl CHCTeMa MHKpOJIHH3 38 M CeKUHOHHpOBaHHOe 

MeTajuiHMecKoe 3epKano 37, onTHnecKH coBMemeHHoe c yKa3aHHofi chctcmoh mhkpojihh3. 
Ilepe^ ceKUHoiuipoBaHMbiM MerajuiHHecKHM 3cpKanoM 37 noMemeHa HexBepTbBOJiHOBaa 
ruiacTMHKa 25, ceKUHOHHpoBaHHan, T.e. noKpbiBaiomaa no KpaHHefi Mepe bcio noBepxHOCTb 
ceKUMOHPipoBaHHOro MeTajuiHHecKoro 3epKaJia 37, KaK noKa3aHO Ha <j)Hi\ 15, jih6o 
HeceKUHOHHpoBaHHaa, T.e. nojiHOCTbK) noKpbiBaiomaa nepByio noBepxHOCTb nojiHpH3aTOpa. 
Ha BTopofl nosepxHOCTH njieHKH 1 1 HaHeceHO cpeacTBo 42 oth aejieHHH HenojiapH30BaHHbix 
cBeTOBbix nyHKOB Ha nojinpH30BaHHbie npoxoflHiurtft h 0Tpa>KCHHbiH CBeroBbie nyHKH, 
BKJiiOHaiomee no KpaHHefi Mepe oahh flByjiyHenpejioMjmiomHH cjioh c nocTOKHHbiMH no 
TOJimHHe cjioh HanpaBJieHRHMH onf hhcckhx ocen. 

Pa6oTy npefljiaraeMoro nojmpH3aTopa mo>kho noncHHTb cjieayiomHM o6pa30M (,zuih 
hchoctm noHHMaHKa Ha 4>Hr. 1 5 xofl jtyHefi noKa3aH ynpomeHHO, 6e3 yneTa npejiOMjieHHH Ha 

rpaHHLtaX pa3HbIX CJIOeB H TOJIbKO flJIfl OflHOH MHKpOJIHH3bl). HenOJ15ipH30BaHHbIH CB6T 14 

najjaeT Ha nepByio noBepxHOCTb nojiapioaTopa h (JjoKycHpyercn MHKpojiHH3aMH BHyrpb 
nojiapH3aTopa, o6pa3ya CBeroBbie nyHKH 41. CeKUHOHHpOBaHHOe MeTajuiHHecKoe 3epKajio 37 
npaKTHHecKH He 3KpaHHpyer HenojmpiooBaHHbiH CBer 14, t. k. nonepenHbie pa3Mepbi ero 
cBeTOOTpa^caiomHx ajieMeHTOB Bbi6HpaK>TCH mhoto MeHbtue nonepenHbix pa3MepoB^ 
MHKpojiHH3 (HanpHMep, nonepenHbie pa3Mepw CBeTOQTpaacaiomHX 3JieMeHtoB cocraBJiaiOT 10 
MiiKpoMCTpoB, a nonepenHbie pa3Mepbi mhkpojihh3 - 100-200 MHKpOMerpoB). 
CcJ)OKycHpoBaHHbie MHKpojiHroaMH 38 CBeroBbie nyHKH 41 nonazxaiOT Ha cpeAcrao 42 ajih 
jXQji&HHsi Henoji^pH30saHHbix CBeTOBbix nyHKOB Ha no JlHpH30 B aHHbl e npoxoanmHH H 
OTpanceHHbiH CBeTOBbie nyHKH, BKJiiOHaiomee no KpaftHen Mepe o^hh AByjiynenpejioMjiHiomHH 
cjioh c nocTOHHtibiMH no TOJimHHe cjioh HanpaBjieHHHMH onTHHecKHx oceii. Ilpn 3tom 

npH§JIH3HTeJIbHO nOJIOBHHa CBeTOBOH 3HepTHH HenOJIHpH30BaHHbIX CBeTOBblX nyHKOB 41 

npeBpamaerca b 3Hepraio npoxoflxmnx CBeTOBbix nyHKOB 17, HanpHMep, c jthhchhoh 
noji«pH3ai^HeH, nepneHflHKyjinpHofi njiocKOCTH pncyHKa. Jlpyrax nOJIOBHHa cbctoboh 3HeprHH 
Henoji>ipH30BaHHbix CBeTOBbix nyHKOB 41 npespamaercH b 3HeprHK> OTpa^ceHHbix CBeTOBbix 
nyHKOB 3, b aaHHOM npHMepe, c jihhchhoh nojiapmauHeH, napajuiejibHofi iijiockocth pncyHKa. 
OTpanceHHbie CBeroBbie nyHKH 3 c jihhchhoh noJiflpH3auHeft, napajuiejibHOH iuiockocth 
pHcyiuca, npoxoAHT HerBepTbBOJiHOByK) njiacTHHKy 25 h 4>OKycHpyioTCH b TOHKy Ha 
CBerooTpaacaiomHX sjieMemrax MeraJijiHHecKoro 3epKajia 37 (jum storo 4>oKycHoe paccro*Hne 
hjih, apyrHMH cnoBaMH, oirrHHecKan cHJiar*MHKpciJiHH3 38 Bbi6HpaercH cooTBercrByiomHM- 
o6pa30M). OrpaaceHHbie ot MeraJijiHHecKoro 3epKajia 37 h npome/OHHe BHOBb nepe3 
HerBepTbBOJiHOByK) njiacTHHKy 25 CBeTOBbie nyHKH 13 hmciot jiHHefiHyio nojiapmauHK), 
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nepneHflUKyjinpHyio njiocKOCTH pHcymca, T.e. op-roroHajibHyio hhhchhoh noJixproauHH 
CBCTOBbix nyHKOB 7, naaaiomnx Ha MerajuiHHecKoe 3epKajrio 37, Tanoe H3MeHeHne 

ROJlHpH3aUHlI oGyCJIOBJieHO H3 B eCTH bl M H OnTHHCCKHMH CBOHCTBaMH K0M6HHaUHH 

HeTBepTbBOJiHOBoii ruiacTHHKH h MCTajuiiiHecKoro 3epKajia. CBeroBbie nyHKH 13, HMeiomHe 
jiHHCHHyio nojiapa3auMto, nepaeHflHKyjiMpHyio hjiockocth pncytuca, npoxoAHT nepe3 
flByjiyHenpejioMjiaiomHM cjioh c nocTOHHHbiMH no mnrnHHe cjio* HanpaBJieHHHMw onTHHecKHX 
oceii 6e3 h3mchchh>i. TaKHM o6pa30M 3 b pe3yjibTaTe achctbhh nojmpH3a*ropa 3Heprafl 
HenojiHpn3osaHHoro CBeTa 14 npaKTHnecKH nojiHOCTbio npeBpamaerca b 3HeprH*o Bbixo^mmnx 
noji5ipH30BaHHbix nyHKOB 17 h 13 c oflHHaKOBOH jiMHefiHOH nojmpH3auMeii (b aaHHOM npHMepe 
nepneHAHKyjiHpHOH njiocKOCTH pHcymca) BbicoKofi cTeneHH. 

Ha 4> Hr * 16 cxeMaTHHHO noKa3aHo nonepeHHoe ceneHne npeflJiaraeMOro nojmpH3aTopa, 
BbinojiHeHHoro b bhjzq ootoh njieHKH hjih njiacTHHbi 11, Ha nepBOH noBepxHocra KOTopofi 
HaHeceHO ceicuHOHHpoBaHHoe MCTajuiHHecKoe 3epKajio 37, a Ha BTopoft noBepxHocra iuieHKH 
HaHeceHbi nocjiejjoBaTeJibHO CHcreMa mhkpojihh3 38, onTHHecKH coBMemeHHaa c cckuhhmh 
MeTajuiHHecKoro 3epKajia 37, h cpeacTBO 39 jjjih aejieHH* HenojiapmoBaHHbix CBeroBbix 
nyHKOB Ha nojiap H30 BaHHbie npoxojyimHH h oTpa>KeHHbiH cBCTOBbie nyHKH, BiaiiOHaiomee no 
KpafiHeH Mepe ojjhh cjioh xojiecTepHHecKoro >KHAKoro KpHcrajuia. 

Pa6oTy npezmaraeMoro nojiapmaTopa mo^kho uoacHHTb cjieayiomHM o6pa30M (jyui 
5ichocth noHHMaHiw Ha 4)Hi\16 xo,a jiyneH noKa3aH ynpoiueHHO, 6e3 ynera npejiOMjieHHfl Ha 
rpaHHiiax pa3Hbix cjioeB h TOJibKO rjix oahoh MHKpojiHH3bi). HenojmpH30BaHHbiH cbct 14 
npoxoAHT nepe3 njieHKy 1 1 h CHcrreMy mhkpojihto 38, KOTopan npeo6pa3yer 3a chct 

4)OKyCHpOBKH BXOflHUIHH HenOJIflpH30BaHHbIH CBCT 14 BO MHOHCeCTBO OflHHaKOBblX CBCTOBblX 

nyHKOB. 3th nyHKH nonaaaiOT Ha cpe^cTBO 39 nsix aejieHHfl HenojmpH30BaHHbix CBeroBbix 
nyHKOB Ha nojmpH30BaHHbie npoxcoamHii h oTpaaceHHbiii CBeroBbie nyHKH, BiaiiOHaiomee no 
KpaHHefl Mepe oahh cjioh xojiecTepHHecKoro ^cnjiKoro Kpncrrajijia. CeKiwoHHpoBaHHoe 
MeTajuiHHecKoe 3epKano 37 npaKTHHecKH He 3KpaHHpyeT HenojinpH30BaHHbiH cbct 14, t. k. 
nonepeHHbie pa3Mepbi ero cBCTooTpa>KaioinHx 3jieMeHTOB Bbi6npaioTCfl mhoto MeHtuie 
nonepeHHbix pa3Mep0B mhkpojihh3 (HanpHMep, nonepeHHbie pa3Mepbi CBerooTpaacaiomHx 
3jieMeHTOB coCTaBjiaiOT 10 MHKpOMerpOB, a nonepeHHbie pa3Mepbi mhkpojihh3 - 100-200 
MHKpOMerpOB). ri03TOMy, npH6jIH3HTeJIbHO nOJIOBHHa cbctoboh 3HeprHH HenojwpH30BaHHbr 

CBeroBbix nyHKOB, npoiiAH nojwpH3yiomee cpeacTBO 39, npeBpamaeTCH b 3Hepiy 
npoxo^mnx CBeroBbix nyHKOB 27, rfSnpiiMep, c npaBofi qnpKyjiHpHOH nojiHpH3air 
(HanpaBJieHHe xjHpKyjrapHOH nojiaproauHH npoxoAamHX CBeroBbix nyHKOB npOTHBonoJic 
3HaKy cnnpajiH HcnoJib3yeMoro xojiecTepHHecKoro acHworo KpHCTajuia). Jlpyrax uom / f 
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CBeTOBOH 3Hepr*HH HenoJiflpH30BaHHbix CBeroBfaix nyHKOB npeBpamaeTca b 3Hepn«o 

OTpa^ceHHbrx CBeroBbix nyHKOB 40, b jwhhom npHMepe, c jieBoft UHpKyjinpHOH nojmpH3aunefi 

(HanpaBJieHHe uupKyjiapHoii noji^picauHH oTpa>KeHHbix CBeroBbix nyHKOB coBnaaaer co 

3HaKOM cnnpajiH Hcnojib3yeMoro xojiecTepHHecKoro acHZjKoro KpHCTajuia), OrpaHceHHbie or 

nojiMpH3yiomero cpe/icTBa 39 h eme pa3 npotue^uiMe CHCTeMy mhkpojihh3 38 CBeroBbie 

nynxii 40 c jieBOH UHpKyjmpHofi nojiapH3amtefi (})OKycHpyK>TCfl b TOHKy Ha 

CBeTocnpaacaiomHX 3JieMeHTax Mera^jiHnecKoro 3epKaiia 37 (rjix 3Toro (})OKycHoe paccro^HHe 

hjih, flpyrHMH cjioBaMM, onTHHecKaa CHJia MiiKpojiHH3 38 Bbi6Hpaerca cooTBercTByiomHM 

o6pa30M). OTpa>KeHHbie ot MerajuiHHecKoro 3epKajia 37 CBeroBbie nyHKH 28 hmck>t npaByio 

t 

UHpKyjiHpHyK) noji«pw3auMio, T.e. npoTHBonojio>KHyK> nojiHpH3auHH cBCTOBbix nyHKOB 40, 
naaaiOLUHX Ha MeTajuiHHecKoe 3epKajio 37. Taxoe H3MeHeHne noji5ipH3auHH o6ycjiOBJieHO 

H3BeCTHbIMH OIITHHeCKHMH CBOHCTBaMH MCTajIJIMHeCKOrO 3epKaJia. CBCTOBbie nyHKH 28, 

HMeiouuHe npaByio UHpxyjiapHyio nojiHpH3auHK), npoxozurr nepe3 cjioh xojiecTepHHecKoro 
auiaKoro KpHCTajuia 6e3 H3 mchchh^ . TaKHM o6pa30M, b pe3yjibTaTe aeHCTBHa nojinpH3aTopa 
3HeprHH HenojiHpH30BaHHoro CBera 14 npaKTHHecKH nojiHOCTbio npeBpamaerca b SHepraio 
BbixoflHmHx noJinpH30BaHHbix nyHKOB 27 m 28 c oflHHaKOBOH UHpKyjwpHofl nojwpH3auHeH 

BblCOKOH CTeneHH. 

Eojiee npeAnoHTHTejibHbiM ^BJiaercH nojiapM3aTop t no H3o6pereHHio, OTjiHnaiomHHCfl TeM, 
hto no KpaftHeii Mepe oahh cjioh xojiecTepHHecKoro >KHflKoro KpHCTajuia HMeeT no TOJiujHHe 
rpa^HeHT uiara xojiecTepHnecKOH cirapajiH h, b pe3yjibTaTe, cnempanbHyio uinpHHy nojiocbi 
cejieKTMBHOro OTpaaceHMH CBeTa He MeHee 100 HaHo MCTpoB . 

Ha (}wr. 1 7 cxeMaTHHHO noKa3aHO nonepenHoe ceneHHe npeaxraraeMoro nojiapH3aTopa no 
BapHamy, BbinoraeHHoro b BHfle oahoh njieHKH hjih njiacTHHbi 1 1 , Ha nepBofl noBcpxHOCTH 
KOTopofi HaHeceHO ceKUHOHHpoBaHHoe MerajuiHHecKoe 3epKajio 37. Ilepea 
ceKUHOHHpoBaHHbiM MerajuiHHecKHM 3epKaJioM 37 HaHeceHa HerBepTbBOJiHOBaa njiacraHKa 
25, ceKi^HOHMpoBaHHan, T.e. noKpbiBaiomaH no KpafiHen Mepe bcio noBepxHOCTb 
ceKUHOHHpoBaHHoro MerajuiHHecKoro 3epKajia 37, KaK noKa3aHo Ha 4>hi\17, jih6o 
HeceKUHOHMpoBaHHan, x.e. nojiHOCTbio noKpwBaiomaH nepByio noBepxHOCTb nojmpH3aTopa. 
Ha BTopofi noBepxHOCTH njieHKH HaHeceHBi nocjieflOBaTejibHO CHcreMa mhkpojihh3 38, 
onTHHecKH coBMemeHHaa c ceKijHHMH MerajuiHHecKoro 3epKajia 37, h cpeflereo 42 juin 
aejieHna HenojmpH30BaHHbix cbctobmx nyHKOB Ha nojiapraoBaHHbie npoxoflanuiH h 
oTpa^ceHHbifl CBeroBbie nyHKH, BKjnonaioiiiee no KpaHHen Mepe ooth OTyjiynenpejiOMJDiiomHfi- 
cjioh c no CTOHHHbiMH no TomitfiHe cjioh HanpaBJieHUHMH onTHnecKHx ocefl. 

Pa6oTy npe;uiaraeMoro nojinprnaTopa mohcho noacHHTb cjieayiomHM o6pa30M (juih 



WO 99/31535 




PCT/RU98/00415 



75 

achoctm noHiiMaHWH Ha (J)Hr. 17 kojx Jiyneii noica3aH ynpomeHHO, 6e3 ynera npejiOMJieHHa Ha 

rpaHHUaX pa3JIHHHbIX CJlOeB H TOJlbKO flJIfl OAHOH MHKpOJIHH3bl). HenOJIHpH30BaHHWH CBCT 14 

npoxo^HT nepe3 njieHKy hjih njiacTHHy 1 1 h CHCTeMy mhkpojihh3 38, KOTopaa npeo6pa3yer 3a 

CHeT (j)OKyCHpOBKH BXOAJimHH HenOjmpii30BaHHbIH CBCT 14 BO MH03KeCTBO OflHHaKOBblX 

CBeTOBbix nyHKOB. 3th nyHKH nonaaaiOT Ha cpeacTBO 42 ajih jxcjiqhux HenojiapH30BaHHbix 
cbctoblix nyMKOB na nojiHpM30BaHiibie npoxoflnmnH h OTpa>KeHHbiii CBCTOBbie nyHKH, 
BKjiioHaiomee no xpaHHew Mepe oahh ^Byjiy4enpe;iOMji»K)mHM cjioh c noeroHHHbiMH no 
TOJiiUHHe cjioa HanpaBJieHRHMH onranecKHx ocefl.' CeKUHOHHpoBaHHoe MeraJi jihhccko 6 
3epKajio 37 npaicrHHecKH He 3KpaHHpyer HenoJiapH30BaHHbiH cbct 14, t. k. nonepenHbie 
pa3Mepbi ero CBerooTpaacaiomHX 3JieMeHTOB BbiGnpatOTCfl mhoto MeHbiue nonepenHbix 
pa3MepoB MHKpoJiHH3 (HanpuMep, nonepenHbie pa3Mepbi CBerooTpaxcaioiuHX 3jieMeHTOB 
cocTaBJiMiOT 10 MHKpOMeTpOB, a nonepenHbie pa3Mepbi mhkpojihh3 - 100-200 MHKpOMerpOB). 
Elo3TOMy npH6jiH3HTenbHO nojiOBHHa cb ero boh 3HeprnH HenojiHpH30BaHHbix CBeroBbix 
nyMKOB, npotiw nojiapH3yiomee cpe^CTBO 42, npeBpamaerca b 3Hepraio npoxo^mnx 
CBeTOBbix nyMKOB 17, HanpHMep, c jiHHeHHofi nojinpinauHeH, nepneHjiHicyjuipHOH njiocKOCTH 
pwcyHKa. ,Hpyra>i nojiOBHHa cbctoboh 3HeprHH HenojmpH30saHHbix CBeTOBbix nyHKOB 
npeBpamaeTCM b 3HeprHK> oTpa>KeHHbix CBeTOBbix nyHKOB 3, b juaHHOM npHMepe, c jimhchhoh^ 
noji5ipH3auHeH, napajuiejibHoii miocKOCTH pHcymca. OrpaaceHHbie ot nojinpircyiomero 
cpe^cTBa 42 h eme pa3 nponieauiHe CHCTeMy mhkpojimh3 38 CBeroBbie nyHKH 3 npoxoflHT 
nepe3 HeTBepTbBOJiHOByio njiacTHHKy 25 h 4> OK y CH Py iOTC ^ B TOHKy Ha CBerooTpaacaiomHx 
sjieMenTax MerajiJiHHecKoro 3epKajia 37 (juih 3Toro 4)OKycHoe paccrojiHHe hjih, apyrHMH 
cjioBaMH, onTHnecKaa cnjia mhkpojihh3 38 Bbi6wpaeTCH cooTBercTByioiUHM o6pa30M). 
ripomeflUiHe nepe3 HeTBepTbBOJiHOByio njiacTHHKy 25, OTpaaceHHbie or MerajiJiHHecKoro 
3epKajia 37 h npome,miiHe eme pa3 nepe3 HeTBepTbBOJiHOByio njiacTHHKy 25, CBeroBbie nyHKH 
13 HMeioT jiHHefiHyio nojwpH3ai^HK>, nepneHAMKyjmpHyio njioCKOCTH pncyHKa, T.e. 
opToroHajibHyio nojmpH3auHH cbctobbix nyHKOB 3, naaaiomHx Ha MerajuiHHecKoe 3epKano 37. 
TaKoe H3MeHeHHe noJiapH3auHH o6ycjioBJieHO H3 b ecTH hmii onTHHecKHMH CBOHCTBaMH 
KOM6HHaiiHH HeTBepTbBOJiHOBofi njiacTHHKH h MerajiJiHHecKoro 3epKajia. CBeroBbie nyHKH 13, 
HMeromne jiHHeSHyio nojiapraauHio, nepneHflUKyjmpHyio njiocKOCTH pHcywca, npoxoflHT 
nepe3 AByjiynenpejioMJiHioiutHH cjioh c nocrroaHHbiMH no TOJimHHe cjios HanpaBjieHHHMH 
onTHHecKHx ocefi 6e3 H3MeHeHnn. TaKHM o6pa30M, b pe3yjibTaTe a^mctbhh noji^pmaTopa 
3Heprna HenojmprooBaHHoro CBCTa 14 npakirHH ec kh nojiHOCTbio npeBpamaerc* b SHeprmo " 
Bbixo^HiuHx noji^ipH30BaHHbix nyHKOB 17 h 13 c oflHHaKOBOH jiHHeHHOH nojwpH3amieH (b 
AaHHOM npHMepe nepneHflmcyjuipHOH njiocKOCTH pHcyHKa) bwcokoh creneHH. 
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Ha cj)Hr. 18 cxeMaTHHHO noKa3aHo nonepeMHoe ceneHHe npeimaraeMoro noJiapH3aTopa no 
cjiezxyiomeMy BapwaHTy, BbinojiHeHHoro b burq JXByx, Hanpwviep, jiaMHHwpOBaHHbix njieHOK 
mm njracTHH 11 h 30, Ha BHeuiHeft noBepxHOCTii nepBofi nJieHKit hjth njiacTHHbi HaHeceHa 
nepBafl ciicTCMa mhkpojuih3 38, na BiiyTpcHnefi noBepxHOCTii nepBofi hjih BTopoS njieHKH hjih 
njiacTHHbi HaHeceHO ceKUHOHHpoBaHHoe MeTajuiHHecKoe 3epKajio 37, a Ha BHeuiHefi 
noBepxHOCTii BTopofi njieHKH hjih njiacTHHbi HaneceHbi nocjieflOBaTejibHO BTopan cncreMa 
MHKpoJiHH3 38, onTHHecKH coBMemeHnaa c ceKUHHMH MeTajiJiHHecKoro 3epKajia 37 h c nepBofi 

CHCTeMOH MHKpOJIHH3, H CpeflCTBO 39 flJIfl JXQJIQHMH HGnOJlHpH30BaHHbIX CBeTOBblX nyHKOB Ha 

n0JiflpH3OBaHHbie npoxojxniUHH h pTpa>KeHHbiH CBeTOBbie nyHKH, BKjnonaiomee no KpafiHew 
Mepe o^hh cjioh xojiecTepHHecKoro >KHflKoro KpwcTajuia. 

Pa6oTy npezuiaraeMoro nojiaptBaTopa mo>kho noflcmiTb cjie.ayiomHM oopa30M (win 
5JCHOCTH noHHMamifl Ha (J)Hr. 1 8 xoji JiyHefl noica3aH ynpomeHHO, TOJibKo sjiji oahoh 

MHKpOJIMH3bl). HenOJIHpH30BaHHblfi CBCT 14 npOXOflHT HepC3 RCpByK) CHCTeMy MHKPOJ1HH3 38, 

KOTOpan npeo6pa3yeT bxoahiuhm HenojiapH30BaHHbiM cbct 14 bo mhokcctbo OflHHaKOBbix 
CBeTOBbix nyHKOB 41 h cJ)OKycHpyeT hx Ha Tex MecTax BHyrpeHHefi noBepxHOCTH nepBofi 
njieHKM hjih njiacTHHbi, KOTopbie He noicpbrrbi cexmmMH MeTajiJiHHecKoro 3epKajia 37. Ilocjie 
npoxoyKjxeHMn c})OKyca nyHKH 41 npoxojw BTopyio CHCTeMy mhkpojihh3 h nonaaaiOT Ha^ 
cpeacTBO 39 nnx AejieHRH Heno jispH30 BaHHbix cseTOBbix nyHKOB Ha nojrapH30BaHHbie 
npoxoA^iuHH h OTpanceHHbiH CBeroBbie nyHKH, BKjnonaiomee no KpaHHefi Mepe oahh cjioh 
xojiecTepHHecKoro >KHflKbro KpHCTajiJia. npn6jiH3HTejibHO noJiOBHHa cbctoboh 3HeprHH 
HenojiHpH3osaHHbix CBeTOBbix nyHKOB, npofiAH nojiHpH3yiomee cpeacTBO 39, npeBpamaerca b 
3HeprnK) npoxoAHUUHX CBeTOBbix nyHKOB 27, HanpHMep, c npaBOH ijHpKyjinpHOH 
noji^pH3aaweM (HanpaBJieHHe unpKyjiapHOH noji*ipH3auHH npoxoflfliunx CBeTOBbix nyHKOB 
npoTHBonojio>icHO 3HaKy cnwpajiH HcnoJib3yeMoro xojiecTepHHecKoro >KHjucoro KpHcrajuia). 
JJpyrax nojioBHHa cbctoboh 3HeprHH Henojmpi-uoBaHHbix CBeTOBbix nyn kob npeBpamaerca b 
3Hepraio OTpa^ceHHbix CBeTOBbix nyn kob 40, b jxslhhqm npnMepe, c jieBofi UHpKyjiapHOH 
nojiHpH3auHefi (HanpaBJieHHe uHpKyjmpHOH nojmpH3auHH oTpaaceHHbix CBeTOBbix nyHKOB 
coBna/iaeT co 3HaKOM cnnpajiw Hcnojib3yeMoro xojiecTepHHecKoro aoiflKoro KpHcrajuia). 
OTpa^eHHbie ot nojiHpH3yK)mero cpe^CTBa 39 h eune pa3 npouieauiHe BTopyio CHCTeMy 
mhkpojihh3 38 CBeTOBbie nyHKH 40 c jieBofl uHpKyjinpHOH nojmpH3auHefi HMeiOT 
napajuiejibHbie jiynn, T.e. nyHKH 40 (|)OKycHpyioTca b GecKOHeHHOCTH (aji* 3Toro <|)OKycHoe 
paccTOHHHe hjih, apyniMH cjiOBaMH, onTHHeckaa CHJia BTopofi CHCTeMbi mhkpojihh3 38 * 
Bbi6HpaercH cooTBercrByiomHM o6pa30M). Ilocjie OTpaxceHHH ot MeTajiJiHHecKoro 3epKana 37 
CBeroBbie nyHKH 40 npeBpamaioTca b CBeTOBbie nyHKH 28, KOTopwe HMeiOT npasyio 
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mipKyjiapiiyjo nojiapM3aiuiK>, T.e. npoTHBonojio>KHyK) nojmpmamiH CBeroBbix nyHKOB 40, 
naaaiomHX Ha MeTajuiHHecKoe 3epKaJio 37. TaKoe H3MeHeHHe noji*pH3auHH o6ycjiOBjieHo 
H3BecTHbiMH onTHHecKHMH CBoflcTBaMH MeTajuiHHecKoro 3epKajia. CeKUHOHHpOBaHHOe 
MeTajuiHHecKoe 3epKajio 37 npaKTMMecKM nojiHOCTbio OTpa>KaeT nyHKH 40, T.e. He npoHexoflHT 
noTepb cBeTOBOH 3HeprHM, t. k. nonepeHHbie pa3Mepbi MecT, b KOTopbix OTcyTCTB y K)T 
cuerooTpaacaiomHe sjicMeHTbi BbionpaiOTCH mhoto MCHbuie nonepeHHbix pa3MepoB MHKpojiHH3 
(HanpwMep, nonepeHHbie pa3Mepbi 3thx Mecr cocTasjiaiOT 10 MHKpOMerpOB, a nonepeHHbie 
pa3Mepbi mhkpojihh3 - 100-200 MHKpoMeTpoB). CBeTOBbie nyHKH 28, HMeiomHe npaByio 
mipKyjiMpnyio nojiHpii3ai_iHio w napajuiejibHbie Jiynu, iipoxo^r nepe3 BTopyio CHCTeMy 

MHKpOJIHH3 H CJIOH XOJieCTepMHeCKOrO yKHAKOrO KpHCTajIJia 6e3 H3MeHeHMfl COCTOflHRH 

noji5ipH3auHH h HHTeHCHBHOCTH, ho npeBpauiaiOTCfl B CXOHHIUHeCfl nyHKH 3a cneT 
npoxo>ig3eHH5i nepe3 BTopyio cncrreMy mhkpojihh3. TaKHM o6pa30M, b pe3yjibTaTe aeficTBHa 
nojiHpi-i3aTopa 3HeprHH HenojiapH30BaHHoro CBeTa 14 npaKTHHecKH nojiHOCTbio npespamaeTca 

B 3HeprHK) BblXOAfllUHX nOJIMpH30BaHHbIX nyHKOB 27 H 28 C OflHHaKOBOH UHpKyJWpHOH 

nojiflpii3auHeH BbicoKofi creneHM. 

Ha (J)Hr. 19 cxeMaTHHHO noKa3aHo nonepeHHoe ceneHne npeA-naraeMoro nojmpraaTOpa 
no cjie^yiomeMy BapnaHTy, BbinojmeHHoro b BH^e flByx, HanpHMep, jiaMHHHpOBaHHbix*" 1 
njieHOK hjih njiacTHH 11 h 30. Ha BHeiimeH noBepXHOCTH nepBofi nueHKH hjih njiacTHHw 
HaHeceHa nepBaa cHCTeMa MHKpojiron 38, Ha BHyrpeHHeH noBepxHOCTH, HanpHMep, nepBofi 
njieHKH HaHeceHO ceKUHOHwpoBaHHoe MeTajuiHHecKoe 3epKajio 37, Ha KOTopoe HaHeceHa 
HetBepTbBOjiHOBaH njiacrnHKa, noKpbreaiomafl c Heo6xoflHMocTbio Bee cckuhh 
MeTa;uiHHecKoro 3epKaJia 37 h, bo3mo>kho, ynpomeHHH TexHOJiorHH HaHeceHHH h Mecra, 
He 3aKpbiTbie ceKtiH^MH 3epKajia 37. Ha BHeuiHeii noBepxHOCTH BTopon ruieHKH hjih njiacrHHbi 
HaHeceHbi nocjieaoBaTejibHo BTopan CHCTeMa mhkpojihh3 38, onTHnecKH coBMemeHHaa c 
ceKUH^MH MeTajuiHHecKoro 3epKajia 37 h c nepBoft chctcmoh MHKpojiHH3, h cpeacTBO 42 jyia 
zieiieHMH HenojiHpmoBaHHbix CBeTOBbix nyHKOB Ha nojiapH30BaHHbie npoxoAHiuHH h 
oTpaxeHHbiH CBeTOBbie nyHKH, BKJiioHaiomee no KpaiiHeH Mepe oahh AByjiynenpejiOMJiHiomHH 
cjioh c nocroHHHbiMH no TOJimHHe cjioh HanpaBJieHHHMH onTHnecKHX ocen. 

Pa6oTy npeflJiaraeMoro nojrapH3aTopa mohcho no^CHHTb cjieAywmHM o6pa30M (jyia 
hchocth noHHMaHra Ha <J)Hr.l9 xojx jiynefi noKa3aH ynpomeHHO, TOJibKO AJia oahoh 

MHKpOJIHH3bl). HenOJIHpH30BaHHbIH CBeT 14 npOXOOTT CHCTeMy MHKpOJlHH3 38, KOTopaa 

npeo6pa3yeT BxoafliuHii h eno JiHp H3 o b aHHbiii cb ct 14 bo MHoacecTBo OOTHaKOBbix CBeroBbix- 
nyHKOB 41 h (fcoKycnpyeT hx Ha Tex Mecrax BHyrpeHHeH noBepxHOCTH nepBOH njieHKH, 
KOTopbie He noKpbiTbi cckuhamh MeTajuiHHecKoro 3epKajia 37. Ilocjie npoxo^eHM 4>oicyca 
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nynKH 41 npoxozurr BTopyio chctcmy mhkpojihh3 h nona^aiOT Ha cpeacTBO 42 nnn neneuuH 
Henoji^ptaoBaHHbix CBeTOBbix nyHKOB Ha nojiapircoBaHHbie npoxo^nmHH n OTpaaceHHbiH 
CBeTOBbie nyMKM, BKJHOHatoiuee no KpafiHefi Mepe oahh jjByjiyHenpeJiOMJifliomHH cjioh c 
nocTOflHtibiMii no TOJTUiHHe cjtoh HanpaBjieHHaMH onTHHecKHx ocefi. npH6jIH3HTeJIbHO 
nojiobHHa cbCTOBOH 3HeprHM HenojiHpu30BaHHbix CBeTOBbix nyHKOB, npOHAH noji>ipH3yK)mee 
cpe^cTBo 42, npeBpamaeTca b 3HeprnK> npoxoflfluuHx CBeroBbix nyHKOB 17, HanpHMep, c 
jihhchhoh nojmpH3auHeH, nepneHflHKyjiapHOH njiocKocTH pncyHKa. Jlpyran nojioBMHa 
CBeTOBOH 3Heprnn HenojiHpH30BaHHbix CBeTOBbix nyHKOB npeBpamaerca b 3Hepraio 
oTpa>i<eHHbix CBeTOBbix nyHKOB 3, b aaHHOM npHMepe, c jihhchhoh nojmpH3auHefi, 
napa^nejTbHoii n/iocKOCTH pncyHKa. npoujenuine nepe3 HeTBepTbBOJiHOByio njiacTHHKy 25, 
oTpa>KeHHbie ot MeTajuiHMecKoro 3epKajia 37 n npouiezmme eme pa3 nepe3 HeTBepTbBOJiHOByio 
n/iacTHHKy 25, cueTOBbie nynKH 13 HMeioT jiiineiiHyio non>ipH3amiK), nepneH^MKyjiapHyio 
nnocKOCTH pucyHKa, T.e. opToroHajibHyio noJiJipH3auHH CBeTOBbix nyHKOB 3, naaaioiUHx Ha 
MeTanjiHHecKoe 3epKajio 37. TaKoe H3MeHeHiie nojmpH3auHH o6ycjiOBJieHO H3BecTHbiMH 

OnTIiHeCKHMH CBOHCTBaMH KOM6HHaUHM HeTBepTbBOJIHOBOH nJiaCTHHKH H MeTaJIJIHHeCKOrO 

3epKajia. CeKUHOHwpoBaHHoe MeTajuinnecKoe 3epKajio 37 npaicrHHecKH nojiHOCTbio OTpaacaeT 
nynKH 3, T.e. He nponcxoflHT noTepb cbctoboh 3HeprHH, t. k. nonepeHHbie pa3Mepbi Mecr, b- 1 
KOTopbix oTcyTCTByioT cBeT0OTpa>KaioiUHe 3jieMeHTbi Bbi6HpaK>TC^ MHoro MeHbiue 
nonepenHbix pa3MepoB mhkpojihh3 (HanpHMep, nonepeHHbie pa3Mepbi sthx MecT cocraBJuuoT 
10 MHKpOMeTpOB, a nonepeHHbie pa3Mepbi mhkpojihh3 - 100-200 MHKpoMerpOB). CseroBbie 
nyMKM 13, HMeiomHe jiHHeHHyio nojiapn3auHK), nepneHflMKyjiapHyio njiocKOcrw pncyHKa, 
npoxo^T Hcpe3 xiByjiyHenpejioMjunomnH cjioh c nocTOJiHHbiMH no TOJiiunne cjioh 

HanpaBJieHMHMH OnTHHeCKHX OCefl 6e3 H3MeHeHRH COCTOflHH* nOJIHpH3aUHH H HHTeHCHBHOCTH, 

ho npeBpamaiOTCfl b cxoflflmneca nynKH 3a cneT npoxoacaeHH* nepe3 BTopyio CHcreMy 
MHKpojiHH3. TaKHM o6pa30M, b pe3yjibTaTe AencTBHH noji^pH3aTOpa 3Hepraa 
HenojiMpM30BaHHoro CBeTa 14 npaicrHHecKH nojmocTbio npeBpamaercn b 3Hepraio BbixojwmHX 
nojnipH30BaHHbix nyHKOB 17 h 13 c oflHHaKOBOH jihhchhoh nojiflpH3auHeii (b ^hhom npHMepe 
nepneHflHKyjinpHOH njiocKocTH pncyHKa) BbicoKOH creneHH. 

Ha cJ)Hr. 20 cxeMaTHHHO noKa3aHO nonepenHoe ceneHHe npejuiaraeMoro BapnaHTa 
nojiHpH3aTopa, BbinojmeHHOro b BH^e flByx, nanpHMep, jiaMHHHpoBaHHbix aneHOK hjih 
miacTHH 11 h 30. Ha BHeuiHeft noBepxHOCTH nepBOH njieHKH hjih anacTHHbi HaHeceHa cHcreMa 
MHKponpH3M 43, Ha BHyTpeHHeft noBepxliocTH IfiepBofi hjih BTopofi njieHKH hjih njiacTHHbi- 
HaHeceHO ceKUHOHnpoBaHHoe MeTajuinnecKoe 3epKajio 37, onTHnecKH coBMemeHHoe c 
CHCTeMOH MHKpOnpH3M 43. Ha BHeiUHefi nOBepXHOCTH BTopon njieHKH hjih njiacTHHbi 
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Hanecewo nojmpH3yioiuee cpejiCTBo 39 jijix aejieHHH HenojmpH30BaHHbix cbctobbix nyHKOB Ha 
nojiHpn30BaHHbie npoxoAHiUHH h OTpa^ceHHbiw CBeroBbie nyHKH, BKjiFOHaiomee no KpanHefi 
\tepe qjxhh cjioh xojiecTepHHecKoro xcnflKoro KpucTajuia. 

PaDOTy npe^jiaraervioro noji*pH3aTopa mo^kho noacHHTb aneayioiuHM o6pa30M (jinx 
mcuoctm noiiiiMaHwa Ha (J)Hr.20 xojx jiyueii noKa3an ynpoujeHHo). HenojiapH30BaHHbiH cbct 14 
npoxoAMT nepe3 cncreMy MHKponpH3M 43, * KOTopa* npeoopa3yeT BXOflamHii 

HenOJlMpH30BaHHblii CBCT 14 BO MHO^KeCTBO OAHHaKOBblX CBCTOBblX nyHKOB 41 c 

napajuiejibHbiMH JiynaMH. IlyHKH 41 otkjiohaiotoi ot fiepneH^HKyjinpa k njiocKOCTH njieHKH 
jieBbiM h npaBbiM ckjiohom npH3M 43 Ha OAMHaKOBbie yrjibi BnpaBo h BJieBO, cooTBeTCTBeHHO 
(b 3tom BapwaHTe noKa3aTejib npejiOMJieHM* MaTepnajia MHKponpn3M Bbi6HpaeTca 6ojibiue 
noKa3aTejiH npejiOMjieHHH MaTepnajia mieHKH), h npoxo^flT nepe3 Mecrra b ceKmiOHHpoBaHHOM 
MeTajiJiPinecKOM 3epKajie 37, He 3aH#Tbie cBeTooTpavKarcuuHMH 3JieMeHTaiviH 3epKajia 37. 3aTeM 
HenojiHpM30BaHHbie nyMKM 41 nonaaaioT Ha noJiflpH3yioiuee cpeacTBo 39 jinn flejieroia 
ncnoji>ipM30BaHHbix CBeTOBbix nyHKOB na noJiHpinoBaHHbie npoxozinmnH h OTpa>KeHHbifl 
cBeTOBbie nyHKH, BKJHonaiomee no KpafiHefi Mepe ojihh cjioh xojiecTepHHecKoro >KHflKoro 

KpiICTaJIJia. npn6jlH3HTeJIbH0 nOJIOBHHa CBeTOBOH 3HeprHH HCnOJIHpH30BaHHbIX CBCTOBblX 

nyHKOB 41, npofma nojiaproyioiuee cpeacTBO 39, npeBpamaeTC* b 3Hepraio npoxoflHmHx ' 
CBeTOBbix nyHKOB 27, HanpHMep, c npaBOH uHpKyftjipHOH nojiapH3auHeH (HanpaBJieHHe 
uapKyji^pHOH nojinpH3auHH npoxo^HiuHX CBeTOBbix nyHKOB npoTHBonojio^cHO 3HaKy cnnpajiH 
ncnojib3yeMoro xojiecTepHHecKoro >KHflKoro KpHcrajuia). /Jpyraji nojiOBHHa CBeTOBOH 3HeprHH 
HenojiapH30BaHHbix CBeTOBbix nyHKOB 41 npeBpamaeTca b 3Heprnio OTpa>KeHHbix CBeTOBbix 
nysKOB 40, b aaHHOM npwiviepe, c jieBofi unpKyjiflpHOH nojiapH3auneH (HanpaBJieHHe 
UHpKyji^pHofi noJiHpH3auHH oTpa>KeHHbix cBeroBbix nyHKOB coBnaaaeT co 3HaKOM crmpajiH 
Hcnojib3yeMoro xojiecTepHHecKoro acHzucoro KpHcrajuia). llocjie OTpa>KeHHH ot MeTaji- 
jiMHecKoro 3epKajia 37 CBeTOBbie nyHKH 40 npeBpaiuaiOTCfl b CBeroBbie nyHKH 28, KOTopbie 
HMeiOT npaByio UHpKyjiapHyio nojiapH3auHio, T.e. npoTHBonojioacHyio noJiapH3auHH CBerosbix 
nyHKOB 40, naaaiomnx Ha MeTajuiHHecKoe 3epKajio 37. TaKoe H3MeHeHHe nojrapH3auHH 

oGyCJIOBJieHO H3BeCTHbIMH OnTHHeCKHMH CBOHCTBaMH MCTaJIJIHHeCKOrO 3epKaJia. CeKUHOHH- 

poBaHHoe MeTajuiHHecKoe 3epKajio 37 nojiHOCTbio OTpaacaeT nyHKH 40, T.e. He npowcxoOTT 
noTepb CBeTOBOH 3HeprHH, t. k. nonepenHbie pa3Mepbi cBCTOOTpa^caiomHx ajieMeHTOB Bbi6n- 
paiOTCH paBHbiMH h HeMHoro 6ojibiuee nonepenHbix pa3MepOB nyHKOB 40. CBeTOBbie nyHKH 28, 
HMeiomHe npaByio unpKyjuipHyio nonxpviSiiiuk)] n'poxojxHT nepe3 cjioh xojiecrepHHecKoro 

>KHflKOrO KpHCTaJTJia 6e3 H3MeHeHHH COCTO5THHH nOJUipH3aUHH H HHTeHCHBHOCTH. TaKHM 

o6pa30M, b pe3yjibTaTe a^hctbhh nojinpH3aTopa 3Heprna HenojiapH30BaHHoro CBeTa 14 



WO 99/31535 PCT/RU98/00415 

80 

npaimi'iecKH nojiHocTbio npeBpainaeTCH b aHepraio BbixoflHmHX noji*pH30BaHHbix nyHKOB 27 

H 28 C OAHHaKOBOH UHpKyjI5ipHOH FIO JTHp H3aUH6M BblCOKOH CTeneHM. 

CiiCTeMa MHKponpH3M 43, HaHeceHHaa Ha BHeuiHen noBepxHOCTH nepBofi ixneHKH mokct 
6biTb o6pameHa BepmHHaMH MHKponp H3M Hapyacy nJieHKH. MHKponpH3Mbi MoryT HMeTb 
raioicc i-uiyio c^opiwy, hcm Tpcyrojibna*. 

Ha 4>Hr. 21 cxeMaranHO noKa3aHo nonepenHOe ceneHHe npeajiaraeMoro BapHaHTa 
nojiHpH3aTopa, BbinoJiHeHHoro b bhj\£ jxByx, HanpwMep, JiaMHHHpoBaHHbix, njieHOK hjih 
nuacTHH 11 w 30. Ha BHeuiHen no b epxH o cth nepBoft njieHKH hjtm njiacTHHbi HaHeceHa CHcreMa 
MMKponpii3M 43, Ha BHyTpeHHefi noBepxnocTH nepBow njieHKH hjih njiacTHHbi 
nocjie^OBaTejibHo naHeceHbi ceKUHOHHpoBaHHoe MeTajijinnecKoe 3epKajio 37, onTHMecKH 
coBMemeHHoe c chctgmoh MHKponpH3M 43, h HeTBepTbBOJiHOBaH njiacTHHKa 25, 
noKpbiBatomaa c HeoGxoAHMOCTbK) Bee cckiihh MeTajuiHHecKoro 3epxajia 37 h bo3mo>kho, jxm 
ynpomeHHH TexHOJiornM HaHeceHHa, w MecTa, He 3aicpbiTbie cckuhhmh 3epKajia 37. Ha 
BHeuJHew noBepxHOCTH BTopofi njieHKH HaHeceHO nojiapH3yioiuee cpeacTBo 42 nejienwx 

HenOJI*pH30BaHHbIX CB6TOBbIX nyHKOB Ha nOJIHpH30BaHHbie npOXO^HIUHH H OTpa>KeHHbIH 

cBeroBbie nynKH, BKnionaiomee no KpaflHeii Mepe o^hh flByjiynenpejiOMJiaiomHH cjioh c 
nocTOHHHbiMH no TOJimHHe cjioh HanpaBjieHHHMH onTHHecKHx ocen. — 

Pa6oTy npe^jiaraeMoro nojiapraaTopa mokho noncHHTb cjieayiomHM o6pa30M (rilx 
hchocth noHHMaHHfl Ha 4>Hr.21 xoa Jiynefl noKa3aH ynpomeHHo). HenojmpH30BaHHbiw cbct 14 
npoxoiiHT nepe3 cucreMy MHKponpH3M 43, KOTopaa npeo6pa3yeT bxoahiuhh 

Hen0JI^pH30BaHHblft CBCT 14 BO MHOXCeCTBO O^HHaKOBblX CBeTOBblX nyHKOB 41 c 

napajuiejibHbiMH jiynaMH. FlyHKH 41 otkjiohafotch ot nepneHflHKyjiapa k njiocxocTH njieHKH 
jieBbiM h npaBbiM ckjiohom npH3M 43 Ha ouhhhko b bie yrjibi BnpaBo h bjicbo, cooTBercTBeHHo, 
h npoxo^HT nepe3 MecTa b ceKUHOHHpoBaHHOM MeTajuiHHecKOM 3epicajie 37, He 3aHflTbie 
cBeTooTpa>KaiouuHMH 3JieMeHTaMH 3epKajia 37. 3aTeM Henoji*pH30BaHHbie nyHKH 41 nonajjaiOT 
Ha noji*pH3yioiuee cpeacTBO 42 jinx neneHMx Henoji5ipH30BaHHbix CBeTOBbix nyHKOB Ha 
nojinpH30BaHHbie npoxoziaiUHH h oTpa>K6HHbiH CBeroBbie nynKH, BKJuonaiomee no KpaHHen 
Mepe oflHH AByjiynenpejiOMJwiomHH cjioh c nocTOHHHbiMH no TonmHHe cjioa HanpaBjieHHflMH 

OnTHHeCKHX OCeft. ripH6jIH3HTeJIbHO HOJIOBHHa CBerOBOH 3HeprHH HenOJIHpH30BaHHbIX 

CBeTOBbix nyHKOB 41, npoiijui riojwpmyiomee cpe^cTBO 42, npeBpamaercfl b sHeprnio 
npoxoflnmnx CBeTOBbix nyHKOB 17, HanpHMep, c jihhchhoh nojiHpH3auHefi, 
nepneHflHKyjiapHOH nJiocKOCTH pHcyincaT 'flpyraa nojiOBHHa cbctoboh SHepraH " 
HenojiHpH30B3HHbix CBeTOBbix nyHKOB 41 npeBpamaerca b 3Hepraio oTpaaceHHbix CBeTOBbix 
nyHKOB 3, B'flaHHOM npHMepe, c jihhchhoh nojiHpH3auHen, napajuiejibHOH njiocKocra pucyHKa. 
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ripowcuume 4epe3 HeTBep-rbBOJiiioByio njiacTHHKy 25, OTpa>iceHHbie ot MeTajuiH4ecKoro 
3epKajia 37 m npowefluiHe eme pa3 nepe3 HeTBepTbBOJiHOByfo njiacTHHKy 25, cBeTOBbie nymcH 
13. HMeiOT jiHHeftHyK) nojmprnauHK), nepneHflMKyjiapHyK) njiocKocTH pHcyHKa, T.e. 
opTorouajibiiyio noji>ipH3ai4HH cBeroubix nyitcois 3, naaaioiuHx Ha MeTajuiHHecKoe 3epKajio 37. 

TaKOe H3MeHeHHe nOJlHpH3aUHll oSyCJIOBJieHO H3BeCTHblMH OnTHHeCKHMH CBOHCTBaMH 

KOMUimauMH h eT b epTb bo ji hobo ii njiacTHHKM h MeTajuirmecKoro 3epKajia. CeKUHOHHpoBaHHoe 
MeTajuiHHecKoe 3epKajio 37 nojiHOCTbio OTpa>KaeT nyHKM 3, T.e. He nponcxoAHT noTepb 
CBeTOBofi 3HeprHH, t. k. nonepeMHbie pa3Mepbi CBerooTpa^KaiomHx 3JieMeHTOB Bbi6HpaKrrca 
paBHbiMH ii HeMHoro 6ojibuiee nonepenHbix pa3MepoB ny4KOB 3. CBeTOBbie nyHKH 13, 
HMeiomne jiHHeHHyfo nojiapHsauHK^ nepneHZjHKyntfpHyio anocKocra pHcyHKa, npoxoA*T 
i iepe3 noiiHpH3yiomee cpeACTBO 42 6e3 H3MeHeHH* coctohhh* noji«pH3aunn h wHTeHCHBHOCTH, 

TuKim o0pa3OM y b pe3yjibTaTe ^eHCTBiia noji5ipH3aTopa 3HeprRH HenojinpH30BaHHoro CBera 
14 npa KTHnecKM nojiHocrrbK) npeBpamaeTCfl b 3Hepraio BbixoA^mux nojmpH30BaHHbix nynxoB 
17 h 13 c o^MHaKOBofi jiHHeiiHOH noJi^pH3auweH BbicoKofl CTeneHM. 

OnucaHHbiMM npHMepaMH He o rp aHH h h b aiOTCfl apyrne B03MO>KHbie BapwaHTbi KOHKpeTHoro 
BbinojiHeHHH npeajiaraeMoro nojmpH3aTopa. 

IJpuMepM 3cuiGJtHeMbtx )KKM ojieMenmoe b Haw6oJiee THnHHHbix KOH<j)HrypauHflx. 

H3o6pa>KeHHbiH Ha cJ)Hr.22 3KK HHflHKaTop coctoht H3 flByx njiacTHH 44 h 45, Koropwe 
MoryT 6biTb H3roTOBjieHbi H3 CTeicjia, njiacTHKa mjih jjpyroro acecTKoro hjih rndicoro npo3pan- 
Horo MaTepwajia. Ha BHyrpeHHHe noBepxHOCTH 3thx njiacTHH, oGpameHHbie k cjioio HeMaTH- 
mcckoto /KH^Koro KpucTajijia 52, Hanecenbi npo3paMiibie 3jieKTpo,abi 46, 47. FIoBepx npo3pan- 
Hbix 3JieKTpo,aoB HaHeceHbi H30JiHpyiomHe njieHKH 48, 49 H3 nojiHMepa hjih apyroro MaTepH- 
ajia, KOTopaa crjiaacHBaeT pejibec}) h npHflaeT Been noBepxHocra njiacraHbi oflHopoflHbie cboh- 
CTBa. nojinpmyioiuHe noKpbiTHH 50, 5 1 HaHOCflTca Ha 3th njieHKH h opHeHTHpOBaHbi ocamh 
nponycKaHHH Ha rmacTHHax 44 h 45 B3aHMHo nepneHflHKyjiflpHO. IlpH stom noxwpH3yioiUHe 
noKpbrrHH caMH hbji^iotch o p h e HTaHTaM h ajih MOJieKyji HeMaTHHecicoro >KHflKoro KpHcrrajuia. 

Ha 4>«r.23 noKa3aH apyroii BapnaHT nponycicaiomero )KK HHflHKa-ropa, b kotopom Ha 
noBepxHOCTb njiacTHH 44 h 45 BHanajie HaHeceHbi noJwpH3yK>mHe noKpbiTH^ 50, 51, 3aujH- 
meHHbie njieHKaMH 48, 49, h noTOM y>tce pa3MemeHbi npo3panHbie 3Jieicrpoflbi 46, 47. IIoBepx 
3JieKTpo,aoB HaHOcaTC* njieHKH 53/ 54, opneiroipyiomHe }KK HeMaTHK. B 3toh KOHCTpy kuh h 
o6ecneHHBaerca Tpe6yeMaa fljia noJinpH3yiomero noKpbiTHH pOBHOCTb noBepxHOCTH h ero 
m3oji^uhh ot cjioh >KHflKoro KpHcrajijia, ^6 * f apajiTHpyer HenonaaaHHe b Hero hohob hjih- 
MOJieicyji apyrax BeiuecTB, KOTopbie Moryr coflepacaTbca b nojwpH3yiomeM noKpbiTHH. 

B QTpa^aTeJibHOM BapHairre >KK HHflHKaTOpa ((J)Hr.24) BTopa* njiacTHHa mo^kct 6biTb Kaic 
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vrj npoapaMiioro, tuk m nenpo3paHiioro MaTcpnajia, HanpHMep, H3 KpHcrajuuiHecKoro KpeMHH*. 
Ha new 4)opMHpyeTC* CBeTooTpaacaiomHH cjioh 55. OTpa>icaiomHH cjioh Mom 6biTb nojiyneH 
HaneceHHeM Ha ajiioMHHHeBoe sepicajio njieHKH nojiMMepa, coziep>Kamero nacrHUbi 
iipoH3bOJibiiOH hjih onpcAejieiiHOH 4>opMbi h pa3Mepa c noKa3aTejieM npejiOMJieHHH, OTjiHHHbiM 
or noKa3aTeji>i npejiOMjieHH* nojiiiMepa, HaHeceHHeM njieHKH nojii-iMepa, coflep^Kamefi B3Becb 
ajiioMMHi-ieBow nyapbi hjih apyroro MaTepnajia, xopomo OTpaacaiomero cbct, hjih co3aaHHeM 
pejibe^a Ha noBepxHocTH njiacTHHbi, Ha KOTopbin 3aTeM HaHocH-rc* OTpaacaiomnii cjioh 55, 
HanpHMep, njieHKa ajiiOMHHHfl. Pejibecf) mo>kho 4)opMHpoBaTb nyTeM o6pa6oTKH noBepxHOCTH 
a6pa3HBHbiM MaTepnajiOM, rpaBHpoBaHHfl, thchchh^, naHeceHHa nojiHMepHOH njieHKH, 
co/iep>KameH nacTHUbi onpeaejieHHofi c})opMbi h pa3Mepa, hjih cejieicniBHoro TpaBjieHH* nepe3 
MacKy noBepxHOCTM caMofi njiacTHHbi hjih HaHeceHHOH Ha Hee njieHKH nojiHMepa hjih apyroro 
MaTcpnana. UneHKa ajiiOMHHHH momcct oflHOBpeivieHHO cjiy^KHTb cn/ioiiiHbiM ajieierpcaoM. 
BbiTpaBjiHBa^ MeroziaMH (]30TOjiHTorpa(})HH y3Kyio nojiocy ajnoMHHHfl no 3aaaHHOMy KOHTypy 
uiHpHHon 10- 100 mkm, mo>kho nojiyHHTb ajieicrpoflbi Heo6xo,aHMOH KOH^HrypauHH, 
HanpHMep, MaTpnubi npaMoyrojibHHKOB nnx nnocKHx MaTpHHHbix 3KpaHOB ancnjieeB, 
coxpaH^fl o6iuhh oTpa^caTejibHbin (jpon no BceMy pa6oneMy nonio HHjjHKaTopa. 
nojiHpH3yiouj[ee noKpbirae HaHOCHTca Henocpe.acTBeHHO Ha OTpa^Kaiomee noKpbrrne hjih-* 

BbipaBHHBaiOmHH H H30JlHpyK)mHH nOflCJIOH, KOTOpblH 4>opMHpyK)T Ha OTpaacaTejie. 

Ecjih OTp &jK aio m h h cjioh no KaKHM-jin6o npHMHHaM Hejib35! Hcnojib30BaTb b KanecTBe 
ajieicrpoAa hjih oh H3roTOBJieH m HenpoBoaamero Marepnajia, to b stom cjiy4ae 3Jieiapoflbi 
naHocHT Ha H30JiHpyiomHH no^cjioft hjih HenocpeziCTBeHHO Ha oTpa>KaTejib. B KanecTBe 
H30JiHpyK>uuero cjiom mom<ho Hcnojib30BaTb noJutMepnyto njieHKy, OKHCb ajiioMHH hh, OKHCb 
KpeMHH^ hjih apyrne anajieierpHHecKHe MaTepnajibi. Ilpn 3TOM nojiapH3yK>mee noKpbrrHe 
MOHceT 6biTb HaHeceHO kbk Ha OTpaacaTejib, TaK h Ha ajieicrpoflbi. 

Jljxn UBeTOBOH KOMneHcauHH b nponycicaiomeM BapnaHTe >KK HHflHKaTOpOB c CHjibHO 
3aKpyneHHbiM HeMaTHKOM 52 bbo^htc^ aonojiHHTejibHbin onTHnecKH aHH30TponHbin cjioh 1 c 
3aaaHHOH onTHnecKOH tojhuhhoh, pa3MemeHHbin Ha BTopon ruiacTHHe (<J)Hr.25). Oh MoxceT 
6brfb pacnoJio^ceH HenocpezicTBeHHO Ha noJiflpH3yiomeM nOKpbiTHH 51 hjih Ha cjiohx 49, 47 
hjih 54 (4>Hr.23), HaHeceHHbix Ha Hero. OnTHnecKH aHH30TponHbiH cjioh (})opMHpyeTCfl nyreM 
HaHeceHHa njieHKH nojiHMepa hjih 3KK nojiHMepa c opneHTauHen MOJieicyji b 3ajjaHHOM 
HanpaBJieHHH noa aeiicTBHeM ajieiopoMarHHTHbix chji hjih 3a cner MexaHHnecKoro 
pacr>i>KeHHH bo BpeMH HaHeceHHH cjioh "hjih nocjie ero HaHeceHH*. KpoMe 3Toro bo3mo;kho" 
Hcnojib30BaHHe (})OToaHH30TponHoro MaTepnajia, kotopwh no3BOJi*eT nojiynaTb 
aHH30TponHbie njieHKH c onpejjejieHHbiMH pa3HOCTbio onTHnecKoro xo^a h HanpaBJiemieM 
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oceil 3juiHncoH ( aa ziBOHHoro jrynenpejiOMJieHHfl nyTeM <j)OTonojiHMepii3amiH MaTepnajia 
njieHKH no/iHpH30BaHHbiM CBeTOM [Tlar. PO Jte 2,013,794 (1994)]. 

13 orpa>KiiTeJibHOM BapwaHTe >KK HHjiHKaTopa c cynepTBMCT-HeMaTMKOM Moryr 
noTpeooBaTbCH flBa flonojrHirrejibHbix orroiHecKH aHH30Tpormbix cjioh, pacnojio>KeHHbix Ha 
oGeux njiacTMHax Me^ay noji>ipH3aTopaMH. Ohh Moryr 6biTb HaHeceHbi HenocpcacTBeHHO Ha 
nojiHpii3yiomHe noKpbiTHH hjih Ha cjioh, HaHeceHHbie Ha hhx. 

Hcnojib3y5i MeTOflbi (J)OTOJiHTorpa4)HH hjih nenaTHyfo TexHHKy HaHeceHH* KpacHTejiefi h 

npHMemiH KpaCHTeJIH pa3HbIX UBCTOB M0>KH0 nOHyHHTb nOJIflpH3yiOmHH CJIOH, KOTOpMH 

HMeeT o6jiacTii c pa3JiHHHOH OKpa^KOH, hto paciunpneT HH^opiviauHOHHbie h sproHOMHHecKwe 

UOJMCr/KHOCTII IHIAHKaTOpa. 

Cbohctbo nepeKJifonaTejiH UBeTa npnzjaeT )KK nneyiKC h HaHeceHHe Ha OAHy H3 njiacTHH 
nn neMTpajibHoro ceporo UBeTa, a Ha apyryjo - nsyx UTl 51 h 56 (<J)Hr. 26) HenocpeacTBeHHo 
onno Ha apyroe hjih nepe3 pa3j2ejDnomHH hx HenorjiomaioinHw cjiofi 1 1. Ilpn stom ITTl 51 h 
56 HMetoT pa3Hbifi l^bct h B3aHMHO nepnen;uiKyjiapHoe HanpaBjieHwe ocen nojiapH3auHH. 

Pacnojio>KeHHe nojuipH3yiomHX 3jieMeHTOB BHyTpw hmchkh no3BOjmeT peajiH30BaTb h 
UBeTHOH BapnaHT MaTpHHHoro )KK HH^HKaTopa (cJ)Hr. 27). B ojjhom BapnaHTOB 1111 
HaHOCHTca HenocpeACTBeHHO Ha uBerayio MaxpHuy 57, Kcnropaa pacnojio>KeHa Ha MaTpHue— 
npo3paHHbix 3jieicrpo,aoB 47 hjih Ha noacjiofi 49. 

U,BeTHaH MaTpHua hjih pHcyHOK Moryr 6biTb H3roTOBJieHbi nyTeM HanbijieHHH nepe3 
(J) oto p e3 h cth b Hy K) MacKy c cejieKTHBHbiM npoKpauiHBaHHeM cjio* nojiHMepa 
cootb ctctb y k> m h m KpacHTCjieM hjih HaHeceHHeM cjioh KpacHTejui mctohom Tpacj3aperHO H 
nenaTH hjih apyraMH cnoco6aMH nenaTH, Ohcbhaho, hto pacnoJioaceHHe nojiflproaTopa h 
UBeTHofi MaTpHUbi oTHOCHTejibHO apyr apyra He npHHunnnajibHO h onpeAejiaerca 
TexHOJiorHHecKHMH 4>aKTopaMH HaHeceHH^ cjioeB. 

npHHUHn fleftcTBHfl 5KK HH^HKaTopa c nojiHpH3yiomHMH 3JieMeHTaMH, pacnoJio^ceHHbiMH 
BHyTpH aneHKH paccMOTpHM Ha npHMepe nponycicaiomero BapnaHTa )KK HHflHKaTopa Ha 
ocHOBe 3aKpyneHHoro Ha 90° HeMaraica (4>Hr.22). HenojiapH30BaHHbiH cbctoboh noTOK na^aer 
Ha HHAHKaTop co crropoHbi nepBofi nuacTHHbi. riocjie npoxoaoieHHfl nepe3 nofljioacicy 44, 
npo3paHHbiH sjieicrpoA 46 h BbipaBHMBaiomHH noACJiofi 48 cbct noJiapH3yercfl npn 
npoxo^caeHHH nepe3 nojiapmyiomee noKpbiTHe 50. Ecjih HanpaaceHHe Ha 3JieKTpoflax 
OTcyTCT b y eT , nojinpH30BaHHbiH cBer npoxoAHT nepe3 cjioh hchakoi-o KpHcrajuia 52, 
noBOpaHHBaa cboio nJiocKOCTb nojiapH3auHH Ha 90°, h npoxoAHT 6e3 ocjia6jieHHH nepe3 
btopoh nojiapH3yK>uiHH cjioh 51, noflCJiofi 49, npo3paMHbiH 3JieicrpoA 47 h nnacTHHy 45. IlpH 
3tom o6jiacTb sjieicrpOAOB 6yaeT Bbira*£eTb CBeTJioii. flpn noflane Hanpn^ceHHH Ha sjieiopoflbi 
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iiozi fleiiCTBHeM 3JieKTpHHecKoro nosix 3aKpyneHHafl cj>opMa HeMaTHKa nepexoAHT b 
roMeoTponwyK), b KOTopofi ormiHecKaJi ocb HeMaTHKa opHeHTupyeTca nepnenflHKyjiapHo 
rijioc-KocTH luiacTMH 44 h 45, h oh nepecraeT BpamaTb njiocKocTb nojmpH3auHH npoxoa*mero 
nepe3 Hero caeTa. 3to 03HanaeT, hto npu npoxoacaenHH cBeTa Mepe3 anew HeMaTHKa 3aaaHHoe 
iioji>ipH3aropoM 50 HanpaujieHMc njiocKocru nojmpH3auHH CBeTa He H3MemiTca h 6yjjeT Ha 
Bbixo^e H3 HeMaTHKa 52 nepneHflHKyiwpHO HanpaBjieHHK) nojmpH3auHH BTOporo 
no/i5ipH3aTopa 51. ELpw npoxo^eHHH ceeTa 4epe3 nojmpraaTop 51 cbct norjiomaeTcn h 3Ta 
oojiacTb 6y^eT Ha npocBeT BbimaAeTb tcmhoh. B * Tex o6jiacrax HHflHKaTopa, rae HeT 
jjieKipoAOii, acer,aa coxpaHaeTca, 3aKpyneHHa>i cj)opMa HeMaTHKa h 3th o6jiacra Burnsmnr 
Bcer^a CBeTjibiMH. 

TaK KaK npn OTpa^KeHHH CBera HanpaBJieHHe njiocKO nojiapH30BaHHoro CBeTa He 

I13MeH^eTCM, B OTpa>KaTeJlbHOM TMne HHflHKaTOpOB npHHUHn ZjeHCTBHfl COXpaHfleTCfl TaKHM >Ke. 

Pa3Hima 3aKjnoHaeTOi TOjibKO b tom, hto cbct He npoxojjHT nepe3 no/mo>KKy 45, a nepe3 Bee 
ocTaBiiiHeca 3JieMeHTbi npoxo^HTflBa pa3a. 

B cjiywae }KK HHjiHKaTopa Ha ochobc cynepTBHCT HeMaTHKa ((juir.25) cbct, njiocKO 
noji*pH30BaHHbiH nepBbiM nojiHpH3aTopoM 50, npoxo^HT nepe3 CHjibHO 3aKpyneHHbiH HeMaraK 
h npeo6pa3yeTCfl b 3JiJiHnTHHecKH nojiapH30BaHHbiH, Ilpn 3tom oh npHo6peTaer^ 
onpeaejieHHyio OKpacKy H3-3a 3aBHCHM0CTH onTMHeeKOH pa3HHUbi xoaa ot ^jihhbi BOJiHbi. 
OnTHHecKH aHH30TponHbifi cjioh KOMneHCHpyer OKpacKy npoxo^amero nepe3 Hero CBera TaK, 
hto Ha Bbixo^e H3 HneflKH oh CTanoBHTCH HeoKpauieHHbiM hjih Hao6opoT - n03BOJWeT 
nojiyHHTb Hy>icHyK) OKpacKy 3a cneT cooTBercTByioineH hcxojihoh opneHTauHH ocefi EDTl 
OTHOCHTejibHo Apyr apyra h aHH30TponHoro cjioh h TOJiuiHHbi amnoTpoiiHoro cjioa. ripH 
noaane HanpjDKeHH* Ha 3jieKTpoOTbie 3JieMeHTbi ^ch^khh KpHCTajui npeo6pa3yercH H3 
3aKpyneHHoro cocroaHHe b o/moocHoe h nepecraeT BpamaTb njiocKOCTb nojmpH3am*H CBera, 
Ilo3TOMy cBeT npoxo^HT nepe3 Hero 6e3 H3MeHeHHa HanpaBjiemia njiocKOCTH nojiapH3aijHH. 
ripw npoxo>icaeHHH nepe3 aHH30TponHbin cjioh cbct npHoGperaer KpyroByio hjih 
3jijiHnTHHecKyio nojiapH3auHK> h nocjie Bbixo^a nepe3 BTopofi nojiapH3yiomHH cjioh HMeeT 
OKpacKy, zionojiHHTejibHyio k OKpacKe b HeBKJiiOHeHHOM coctohhhh. 

flencTBHe nepeKiiiOHaTejiH CBeTa noncHHeTca Ha <J)Hr. 26. riocjie npoxoacaeHHfl nepe3 
nepBbifl noji^pH3yiomHH cjioh 50 cbct b HeBioiiOHeHHOM pexcHMe npoxojiHT nepe3 HeMarax c 
noBopoTOM njiocKOCTH noJu*pH3auHH Ha 90° h npoxo^HT nojmpH3yfoiijHH cjioh 56, ocb 
KOToporo opneHTHpOBaHa nepneH^HKyjwpHo och nepBoro nojiapmyiomero noKpbroi* 50 h 
norjiomaerc* BTopbiM cjioeM jmxpOHHHoro nojiHpH3aTopa 51, HanpaBJieHHe och nojiapmaijHH 
KOToporo nepneH^HKyjiapHO och cjio# 56. flpn BKJUoneHHH hhchkh HanpaBJieHHe ruiocKOcro 
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no/i>ipM3aunH cBeTa npn npoxo>K,neHHH Mepe3 )KK He H3MeH*eTCH h cbct nomomaeTca 

AHXpOMHHbIM nOJI>ipM3aTOpOM 56 H OKpaiUHBaeTC* B ApyrOH UBeT. 

B cjiynae MaTpHHHoro UBeTHoro )KKH sjieMeirra (<J)Hr. 27) cbct npoxoflHT npn 
i-icBKJUOHeHHOM 3JieMeHTe nepe3 nojmpH3aTop 50, nepe3 )KK, nepe3 BTopofi HeMTpajibHMH 
noji>ipH3aTop 5 1 h cejieKTWBHO norjiomaeTca KpacrnrejieM 57. 3jieMeHT npn 3tom BbinnaflHT 
oKpaiuciiiibiM u cooTBCTCTuyiomiin uuct. ripn ukjtiomchhh ajieMCHTa caer nojiHpH3yeTC5i 
noji^pvnaTopoM 50, npoxo^HT 6e3 noBopoTa njiocKOcra noji*pH3aunH nepe3 cjioh 3KK h 
6jiOKHpyeTCH nojiHpM3aTopoM 5 1 . B pe3yjibTaTe stot 3JteMeHT Bbirjismar TeMHbiM. 

no KpaHHefl Mepe oaho nojmpH3yiomee noKpbirae, Hcnojib3yeMoe b jik)6oh H3 
npMBe^eHHbix Ha 4>nr. 22 - 27 KdHCTpyKunfi 5KK HHSHKaTopoB, mo^cct 6biTb BbinojiHeHO b 
Bime no^«pii3aTopa HHTep^epeHUHOHHoro Tuna. 

B KOHcrpyKUHflx npocBeTHbix IKK HHjuucaTopoB, npe,anojiara}omnx pa3MemeHHe 
nojmpH3aTopoB Ha HapyxcHofi noBepxHOcra npo3panHbix njiacTHH 44 h 45 (<J)Mr. 22, 23, 25 - 
27), bo3mo>kho Mcnojib30BaHwe no KpaMHew Mepe oflHoro noji*ipH3aTopa, KOTopbifi 
npeo6pa3yeT 6ojiee 50% naaajomero Ha Hero Henoji*pH30BaHHoro CBeTa b cbct oahoh 

JIHHeMHOH n0^5ipH3aUHM. 

Tcikum oopcrjoM, ncnojib30BaHHe BbicoK03(J)(j)eKTHBHoro nojiflpH3aTopa s cojiep^camero no- 
KpaMHew Mepe oamh AByjiynenpejioMJuiKDinHH aHH30Tpo nHo nonnomaiomHH cjioh, HMeiomHH 
no KpaHHeii Mepe ojxhh noKa3aTe;ib npe/iOMJieHna, B03pacTaK)mHH npH yBejiHHeHHH AJiHHbi 
bojihw nojinpM3yeMoro CBeTa, no3BOJi*eT H3 roTa b ji h b aTb KaK ubcthoh, TaK h MOHOxpoMHbiH 
)KKH 3JieMeHT, pa3HOBHHHOCTH KOToporo He orpaHHHHBaiOTCH nepenHCJieHHbiMH Bbinie 
BapnatiTaMM, KOTopbiw OTJiwHaeroi nobbimeHHOw apKOCTbio, ubctoboh HacbimeHHOCTH, 
xopoiiiHMH yniOB^biMH xapaicrepHCTHKaMM h oTcyTCTBHeM TeHefi. 

06jiaCTb npHM6H6HH5I H3o6pCTeHH5K 

3aHBjiHeMbiH nojwpH3aTop MoaceT 6biTb Hcnonb30BaH b ocBeTHTejibHofi annapaType, 
onTHHecxHX m ojiyiiHTO p ax , MaTpHHHbix cncrreMax cbctoboh MoayjiauHH, ajia 3amHTbi ueHHbix 
bhaob 6yMarn, TOBapHbix 3hhkob, b npoH3BO£CTBe noji^pH3auHOHHbix njieHOK, creKon, b tom 
HHCJie jiaMHHHposaHHbix win aBTOMo6njibHoii npoMbimjieHHocTH, crpoHTejibcraa, 
apxHTeicrypbi, peiaiaMe, a TaioKe juw npoH3BoacTBa TOBapoB mnpoKoro noTpe6jieHHfl rana 

3aiAHTHbIX OHKOB, IIJHTKOB. 

3aHBJTHeMbIM >KHflKOKpHCTaJIJIHHeCKHH HHOTKaTOpHbIM 3JieMeHT MOHCeT 6bITb HCnOJTb30BaH 
B Cpe^CTBaX HHAHKaTOpHOH TeXHHKH ~~p03"JIfr4HOrO Ha3HaHeHHfl, HanpHMep, B nJlOCKHX" r 
^KHflKOKpHCTaJIJIHHeCKHX AHCttJieflX, B TOM HHCJie npoeKUHOHHoro TOna. 
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riEPEHEHfe 

CCblJIOHHblX 0603HaHeHHH H HaUMeHOBOUHH DUCMeHTOB K pHCyHKOM 

1 - ^ByjiyHenpenoMJUiomHH cjioh 

2; 29 - nHHCHHo-nojupH30BaHHafl b iijiockocth pncyHKa KOMnoHCHxa naoaiomero CBera 

3; 4; 12- miHeHHo-nojwpH30BaHHaH b ruiocKOCTH pncyHKa KOMnoHeHTa orpa>KeHHOro cseTa 

5 - JniHeHHO-nojwpH30BaHHa>i nepnciiaHKyjiiipHO nnocKOcjii pncyHKa KOMnoiicHTa najaiomero caeTa 

6; 7- jtnHeHHO-nojLspH30BaH Han nepneitaHKyjuipHO iijiockocth pncyHKa KOMnoHeHTa orp a>KCH Horo 

csera 

8; 9; 10 - rpa(J)HKH 3<ibhchmocth noica3aTejw npejiOMJieHRs crr,ajiHHbi bojthu CBCTa 
1 1 ; 30; 3 1 ; 32 - H30TponHbw cjioh . 

14; 4 1 - HenojuipH30Ba]iHbiM stvh (naaaiouuiH hjih npoxcaauuiH) 
1 5 - ;iHH3bi H3 ^ByjiynenpejioMJiflioinero MaTepnajia 

16; 33 - ycjiOBHoe o6o3HaneHHe ormiHecKOH och aByjiyHenpejiOMJMiomero cjioh 

17; 13; 20; 36 - AHHeHHo-nonapH30BaHHaa nepneHAHKyjmpHO iijiockocth pacymca KOMnoHeHTa 

npoxoA^mero CBCTa 

18; 23, 22 - jihh£h HO-nojutp H30BaH Haa b njiocKOCTH pncyHKa KOMnoHeHTa npoxo;uinero caeTa 
19; 21 - ceiajHH nojiysojiHOBbix 4>a303ajiep»cHBaiomHx njiacTHHOK 
24 - aMnjnnyAHan 30HHan nnacrHHKa 

25; 26 - ceKHHH HCTBepTbBOJiHOBOH (J)a303aaep}KHBaK>ineH njiacTHHKH 
27; 28 - UHpKyjiKpHO-nojwpH30BaHHWH cser rrpoxojmiUHH 

34; 35 - pejibecjmaa rpaHHua AroneicTpHHCCKHX cjioes 4>a30BOH 3ohhoh n JiacTHH kh 

37 - MeTaJiJiHHecKoe 3epKajio 

38 - jiHU3bi H3 H3crrponHorp MarepnaJia 

39 - cjioh xonecTepHHecKoro )KK 

40 - tmpKyjwpHo npjmpH30BaHHbiH cbct oTpaaceHHMH 

42 - nojwpH3yiomee cpe^crBo juix pa3,aejieHHa HenojiapH30BaHHoro CBera Ha npoxoAflmyio h 
orpa>KeHHy}o JiHHeHHO-no;wpH30BaHHbie cocTaBJunoiune (o^hocjiohhoc hjih MHorocjiOHHoe) 

43 - MHKpOnpH3MbI 

44; 45 - creHKH ^KK-hmchkh (noAfiOHCKH) 

46;, 47 - 3JieiapoAbi b >KK-flHeHKe 

48; 49 - H30JiHpyiomHe njieHKH b )KKH 

50; 5 1 ; 56 - imxpoHHHbiH noJiaproaTop b ^KK-otchkc 

52 - cjioh HeMaTHHecKoro )KK b 5KK-HHeHKe 

53; 54 - opneHTHpyioiUHH cjioh b )KK-HHefiKe 

55 - orpa^caiomHH cjioh b )KK->r4eHKe 

57 - uBeraaa MaTpmia b >KKH 
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cPOPMYJIA H30BPETEHHH 

1. IIojisipiuaTop, BKjuonaiomHH no KpafiHeii Mepe omm flByjiynenpejioMjiHiomHH cjioh, 
oTjiHnaK) mini ch tqm, hto no KpaHHefi Mepe ojxhh AByjiynenpejiOMjiHiomHH cjioh hbjihctch 
aHH30TporiHo norjiomaiomHM h HMeeT no KpaHHefi Mepe ojxhh noKa3aTejib npejiOMJieHHH, 
B03pacTaiouiHH npn yBejiHneHHH zuihhm bojihm nojiHpH3yeMoro CBeTa. 

2. riojinprnaTop no n.l, OTJiHHaiomHHCH tcm, hto no KpaHHefi Mepe ojmh 
flByjiynenpejiOMjiHiomHH aHH30TponHO noniomaiouiHH cjioh HMeer no KpaHHefi Mepe oahh 
noKa3aTeJib npejiOMJieHHH, npnMo frponopunoHajibHbiH /uiHHe bojihm nojinprayeMoro CBera. 

3. IIoji$ipH3aTop no n.l, otji h h aio m hm ch tcm, hto no KpaHHefi Mepe ojxhh 
£ByjiyHenpejioMjmioiUHH aHH30TponHO nonnomaiOiiuiH cjioh HMeeT TOJiiijHHy, npn KOTopofi 
peajiH3yeTCH HHTepcj)epeHUHOHHbm 3KcrpeMyM Ha Bbixoae nojinpraaTopa no Kpafinefi Mepe 
una ojihoh JiHHefiHO-nojiHpH30BaHHofi KOMnoHeHTbi CBeTa. 

4. Elojiflpn3aTop no n.3, OTJiHHaiomHHCH tcm, hto TOJimHHa no KpaHHefi Mepe oflHoro 
AByjiy i ienpejiOMJiHiomero ann30TponHo norjiomaiomero cjioh yAOBJieTBopneT ycjiOBHK) 
nojiyneHHH Ha Bbixoae nojinproaTopa HHTepc|)epeHUHOHHoro MHHHMyMa jwx oahoh jihhchho- 
nojiHpH30BaHHoii KOMnoHeHTbi cBera h Hfrrep^epeHUHOHHoro MaKCHMyMa una flpyroif 

OpTOrOHaJIbHOH JIHHeHHO-nOJMpH30BaHHOH KOMnoHeHTbi CBera, 

5. ELojiHpmaTop no n.l, OTJiHnaioiuHHCH TeM, hto AonojiHHTejibHo coaepacHT no KpaHHefi 
Mepe ozihh onTHHecKH H30TponHbifi cjioh, noKa3aTejib npejiOMJieHHH KOToporo coBnaaaer hjih 
MaKCHMajibHO 6/IH30K c oflHHM H3 noKa3aTejiefi flByjiynenpejiOMjiHiomero cjioh. 

6. IlojiHpn3aTop no n.l, oTJiHnaioiuMHCH TeM, hto AonojiHHTejibHo coziepjKHT no KpafiHen 
Mepe omiH flByjiynenpejiOMJiHioiuHfi cjioh, ojxhh noKa3aTejib npejiOMJieHHH KOToporo 
coBnaaaeT hjih MaKCHMajibHO 6jih3ok c ojihhm H3 noKa3aTejiefi flByjiynenpejiOMjunomero 
aHH30Tpo nHo noraomaiomero cjioh, a Bropbie noKa3aTejin npejiOMJieHHH 
^ByjiynenpejioMjuHomero cjioh h AByjiynenpejiOMjiHiomero aHH30TponHO norjiomaiomero 
cjioh OTjiHHaioTCH Meacay co6oh. 

1. IIojiHpH3aTop no n.l, OTJiHHaioiiiHHCH TeM, hto no KpaHHefi Mepe ooth 
AByjiynenpejiOMJiHiomHH aHH30Tpo nHo noraomaioiuHH cjioh co^ep^cHT no KpaHHefi Mepe asa 
4>parMeHTa npoH3B0JibH0H c|)opMbi, KOTOpbie OTJinnaiOTCH ubctom h/hjih HanpaBjieHHeM och 
nojinpH3auHH. 

8. IIojTnpH3aTop no n.7, OTJiHHaiomHHCH TeM, hto jionojiHHTejibHo coaepxcHT no KpaHHeii 
Mepe ozihh AByjiyHenpejiOMjiHiomHH aHH30TponHO nornomaiouiHH cjioh, kotopwh coaepacHT 
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no KpaHHefl Mepe rbsl cfcparMeHTa npoH3BOJibHOH <£opMbi, OTjmHaiomHxcfl UBeroM h/hjih 
HanpaBJieHiiervi och nojmpH3aiXHH. 

9. IIoji5ipH3aTop no n.8, OTJiHHaiomHHca TeM, hto Meamy AByjiyHenpejiOMJiaiomHMH 
aHH30TponHo norjiomaiomHMH cjioamh AonojimrrejibHo coziepxcHT cjioh h3 npo3paHHux 
6ecuBerHbix hjih OKpaiueHHbix MaTepnajiOB. 

10. LIojuipn3aTop no n. 1, oTJinnaioiuHHai TeM, hto aonojiHHTejibHO coaepacHT 

OpMeHTHpyiOmHM CJIOH, KOTOpblH C(J)OpMHpOBaH H3 HeOpraHHHeCKHX MaTepHaJIOB H/HJIH H3 
pa3JIHHHbIX nOJIHMepHblX METepHHJIOB . 

11. E[ojmpH3aTop no n.l, oTjiHHaiomHHca TeM, hto jionojiHHTejibHO coaepaeHT 

CBCTOOTpEDKaiOmHH CJIOH. 

12. IlojiHpinaTop no n. 11, OTjiHHaiouiHHCJi TeM, hto CBerooTpaacaioiuHH cjioh BbinojiHeH 
MerajuiHHecKHM. 

13. IIojiHpH3aTop no n.l, otjih Haio uihhch TeM, hto no KpaimeH Mepe oahh 
HByjiynenpejiOMjujiomHH aHH30Tpo nHO nomomaioiuHH cjioh c(f>opMHpoBaH Ha no b epxHocrH 

nOAJIOHCKH. 

14. IlojiHpH3aTop no n. 13, oTJiHHaiomHHO! TeM, hto b KanecTBe nojmoxcKH coaepacHT 
AByjiyHenpejiOMjmroiuyio nJiacTHny hjih njiemcy, npnneM KpafiHen Mepe omur 
AByjiyHenpejiOMJDiiomHH aHH30TponHO norjiomajom™ cjioh C(J)opMHpoBaH noa yrjiOM 45° k 

OCHOBHOH OnTHHeCKOH OCH yKa3HHHOH nJiaCTHHbl HJIH njiemcH. 

15. Il0JISipH3aTOp, BKJHOHaKDIUHH: 

- . nojiaproyioiuee cpeacTBo una pa3aejieHHH MHOHcecrBa HenojmpH30BaHHbix cseTOBbix 
nyHKOB, cocTaBJiHHDmHX nanaiomHH Ha nojinpH3aTop cser, Ha Taxoe >Ke mhoxccctbo 
o jiHHaKO b bix nap pa3JiHHHbiM o6pa30M nojinpH30BaHHbix cBeroBbix nyHKOB h 

- cpezicTBo una H3 MeH eH hh nojinpH3auHH no KpanHeii Mepe oahoto MHOncecTBa oflHHaKOBO 
noji^pH30BaHHbix CBeroBbix nyHKOB, bxojwiuhx b cocraB Ha3BaHHoro MHOxcecTBa nap 
pa3JiHHHbiM o6pa30M noji5ipH30BaHHbix CBeTOBbix nyHKOB, npHHeM nojwpH3yiomee cpeAcrao 
BbinojiHeHO b BHAe (j)OKycHpyioiuHx onTHnecKHX 3JieMeHT0B, orrrHHecKH cornacoBaHHbix CO 
cpeflCTBOM jinn H3MeHeHHH nojiaproauHH h cojiepHcamnx no KpaflHefl Mepe oahh 
AByjiynenpejiOMJwiomHH cjioh, rpaHHnaiiiHH c no KpaiiHeH Mepe oahhm orrrHHecKH 
H30TponHbiM cjioeM, omjiuHawufuucH meM, Htno no KpanHeii Mepe oahh 
flByjiynenpejiOMJiaioiUHH cjioh asjmeTCH aHH30TponHO norjiomaiomHM h HMeer no KpafiHeft 
Mepe ooth noKa3aTejib npejioMJieHH^nBdipacrraiomHH npn yBeJiHneHHH ;yiHHbi bojihw" 
noji«pH3yeMoro csera. 
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16. IIojiflpH3aTop no n. 15, oTJiHHaromHHca TeM, hto no KpafiHefi Mepe orhh 
HByjiynenpejiOMJLHiomHH aHH30TponHO norjiomaioiuHH cjioh BbinojiHeH b BHne cobo Ky nHOCTH 
6oT>eMHbrx hjih <j)a30Bbix jihh3. 

17. IIOJIflpH3aTOp no n. 15, OTJIHHaiOIUHHCH TCM, HTO (}>OKyCHpyK)IUHH OnTHHeCKHH 3JieMeHT 
BbinOJIHeH B BHae 30HH0H nJiaCTHHKH. 

18. DojinpH3aTop no n. 17, OTJinnaiouiHHCH tcm, hto 3onHa* njiacTHHKa BbinojmeHa b BHjae 
aMnjiHTy^HOH 3ohhoh njiacTHHKH, HCTHbie 3QHbi KOTopoH coaepacaT no KpaHHeS Mepe oahh 
^ByjiynenpeJiOMJwiomHH aHH30TponHO nonioiuaiomHH cjioh, rpaHHHaiUMH c no KpafiHefl Mepe 

OflHHM OnTHHeCKH H30TpOnHbIM^ CJIOeM, a HeHeTHbie 30HbI H3rOTOBJieHbI H3 OnTHHeCKH 

H30Tponuoro MaTepnajia. 

19. DojiJipHiaTop no n.17, OTJiHHaiomHHCfl TeM, hto 30HHaa njiacTHHKa BbinojmeHa b bhac 
4)a30Bofi 30HH0H njiacTHHKH, no KpafiHew Mepe o^hh noKa3aTe;ib npejiOMjieHH* KOTopoft 
MeHfleroi Bnojib no KpaHHen Mepe onHoro H3 HanpaBJieHHH no onpeaejieHHOMy 3aK0Hy, b tom 

HHCJie HeMOHOTOHHbIM OOpa30M. 

20. nojinpH3aTop no n. 15, OTjiHnaioiuHHCH TeM, hto cpeacTBO rsix H3MeHeHH* nojinpraauHH 
co^epHCHT ceKUHOHHpoBaHHbiH npocBeTHbiH flByjiynenpejiOMjiHiomHH aHH3orponHO 
norjiouuaiomKM cjioh, hmckdiuhh no KpaihieH Mepe ooth noKa3aTe;ib npejiOMjieHHH, 
B03pacrraK)mHH npH yBejiHHeHHH zuimhw bojihbi nojmpH3yeMoro CBera. 

21. IIojifipH3aTop no jiK>6oMy H3 nymcTOB 15-20, OTjinnaiomHHCH TeM, hto cpeacTBo juul 

H3MeHeHHfl nOJl>ipH3aUHH BbinOJIHeHO B BHZie CeKUHOHHpOBaHHOH npOCBeTHOH nOJiyBOJIHOBOH 

AByjiynenpejiOMJiHiomeH njiacTHHKH hjih cjioh c cckuhhmh, pacnojioxceHHbiMH b cj)OKycax hjih 
BHe 4>okycoB <|)OKycHpyioiUHx onTHnecKHX 3 jicmchto b . 

22. IIojiHpioaTop no jiioooMy H3 nyHKTOB 15-20, OTJiHnaioiUHHCH TeM, hto cpeacTBO jwsl 

H3MCHCHHH nOJIHpH3aUHH BbinOJIHeHO B BHZie CeKUHOHHpOBaHHOH npOCBeTHOH 

jiByjiynenpejiOMjunomeH njiacTHHKH c cckuhhmh b BHjie nerBepTbBOJiHOBbix njiacrHHOK, 
pacnojiOHceHHMMH BHe tj)OKycoB (J)OKycHpyK)mHx orrrHHecKHx 3jieMeHTOB, h c cckuhhmh b 

BHJje nJiaCTHHOK, 3aflaKHUHX pa3HOCTb <J)a3 MOKJty OOblKHOBCHHblM H HeOOblKHOBeHHbIM 

jiynaMH, OTJiHnaiomyiocH Ha n or pa3HOCTH (|)a3, 3a,naBaeM0H yKa3aHHbiMH cckuhhmh b Bime 
HerBepTbBo jiho bwx njiacrHHOK, pacnojio>KeHHbiMH b cj)OKycax (})OKyCHpyK)mHX OnTHHeCKHX 
3JieMeHTOB. 

23. DojiHpn3aTop no jnoooMy H3 nyHKTOB 15-20, OTjinnaioiuHHCH TeM, hto cpeflCTBO juw 
H3MeHeHHH nojmproaiiHH BbinojmeHO b BHne ceKUHOHHpoBaHHoro npocBeraoro 
3anojiHMepH30BaHHoro njiaHapHoro cjioh aotnicoro KpHcrrajuia, HMeioiuero TBHCTOByio 
crpyjcrypy, c noBopoTOM onTHHecKOH och acHUKoro KpncTaji/ia b npeaejiax tojiiuhhbi 
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yKa3aHHoro cjioh Ha yroji 90° c cckuhhmh, pacnojio>KeHHbiMH b cf)OKycax hjih BHe $oicycoB 
cJ)OKycHpyiomHX orrrHHecKHx 3JieMeHTOB. 

24. IIojuipmaTop no jno6oMy H3 nyHKTOB 15-20, oTJinnaioumHCH TeM, hto cpejiCTBO nnx 

H3M6H6H11H nOJIHpH3aUHH BbinOJIHCHO B BHfle CeKUHOHHpOBaHHOH npOCBCTHOH aXpOMaTHHHOfi 

jiByjiyMenpejiOMJUHomeH njiacTHHbi. 

25. riojinptnaTop, BKJuonaioiUHH cpeacTBo' ajih npeo6pa30BaHHH BXOMmero 
Henoji5ipH30BaHHoro CBera bo mhohccctbo ojWHaKOBbix CBeroBbix nynKOB, nojwpH3yiomee 
cpencrBO hjih pa3iiejieHHH HenojinpH30BaHHbix crieroBbix nynKOB Ha nojiHpH30BEHHbie 
npoxoiXHiuwe m OTpaacemibie CBeroBbie nyMKH, hmcioiiihc pa3Hbie nojinpH3ai4HH h cpejicrao 
una H3MeHeHHA nojinprnauHH h HanpaBjieHiw OTpa^ceHHbix ot nojwpH3yK>mero cpejxcrBa 
CBeroBbix nynKOB, om/iuua/ou^uucn TeM, hto oh BbinojiHeH b sane no KpafiHefi Mepe oahoh 
njicHKvi hjih ruiacTHHbi, Ha KOTopyjo HaHeceHbi Ha3BaHHbie cpejjCTBa, npH 3TOM 
nojmpH3yK»mee cpeacTBo coaepxcHT no KpafiHefi Mepe ohhh flByjiyHenpejiOMJiHiourafi 
aHH30TponHO norjiomaiomHH cjioh, hmckdiuhh no KpaHHefi Mepe ohhh noKa3aTejib 
npejiOMJieHKH, B03pacrraiomHfi npH yBejiHHeHHH ^jikhbi bojihw nojinpH3yeMoro caera, hjih 
ijByjiyHenpejiOMJWiomHH cjioh c no ctohh h bi m h no ToniuHHe cjioh HanpaBJieHHHMH 
orrrHHecKHx ocefi hjih flByjiynenpejiOMJiHiomHH cjioh c HanpaBJieHHHMH orrrHHecKHx ocefi,, 
mchhioiuhmhch no TOJimHHe cjioh no onpeaejieHHOMy 3aKOHy. 

26. IIojiHpH3aTop no n.25, OTJiHHaiomHficH TeM, hto cpeacTBo hjih H3MeHeHHH nojinpraauHH 
h HanpaBJieHHH OTpaaceHHbix CBeroBbix nyHKOB cojiepncHT ceKUHOHHpOBaHHoe MerajuiHHecKoe 
3epKajio. 

27. DojivipinaTop no jnoSoMy H3 nyHKTOB 25-26, OTJiHHaiomHficH tcm, hto nojinprayiomee 
cpeacTBo BKJHOHaer no KpafiHefi Mepe ooth AByjiynenpejiOMjiHioiuHfi amooTponHO 
norjiomaiomHH cjioh hjih OTyjiynenpejioMjunoiUHH cjiofi c nocroHHHbiMH no TOJimHHe cjioh 
HanpaBJieHHHMH orrrHHecKHx ocefi, a nepeji ceKUHOHHpOBaHHbiM MerajuiHHecKHM 3epKajioM 
coflepncHT HerBepTbBOJiHOByio miacTHHKy. 

28. IIojiapmaTop no jiK>6oMy H3 nyHKTOB 25-26, OTJiHHaiomHficH TeM, hto b KanecTBe no 
KpaHHefi Mepe oaHoro flByjiynenpejioMJiHioiHero cjioh c HanpaBJieHHHMH onTHHecKHX ocefi, 
mchhioiuhmhch no TOJiiUHHe cjioh no onpenejieHHOMy 3aKOHy, coaepacHT no KpaHHefi Mepe 
OflHH cjioh xojiecrepHHecKoro ^KHflKoro KpHcrajuia. 

29. E[oJiflpH3aTop no n.28, oTJiHnaiomHHCH TeM, hto no KpafiHefi Mepe ooth cjioh 
xojiecrepHHecKoro MCHjiKoro KpncrajiJi^ HifroTOBjieH H3 nojiHMepHoro xojiecrepHHecKoro 
HCHUKOrO KpncTajiJia. 
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30. TIojisipmaTop no n.28, OTJiHHaiomHHC$i TeM, hto no KpamieH Mepe ohhh cjioh 
xoiiecrepHHecKoro >KHflKoro KpncrajiJia HMeer no TOjimHHe rpajweHT mara xojiecrepHHecKOH 
cniipanu h, b pe3yjibTaTe, cneicrpajibHyio uiupHHy nojiocbi cejieKTHBHoro OTpaaceHH* CBera He 
MeHee 100 HaHOMerpoB. 

31. nojinpii3aTop no n.28, oTjiHHaiomHHCfl TeM, hto coaep>KHT no KpaHHefl Mepe TpH cjioh 
xojiecTepHMecKHx >khhkhx KpHcrajuiOB, hmcioiuhx nojiocbi cejieKTHBHoro cnpaaceHH* CBeTa b 
Tpex pa3JiHHHbix cneiapajibHbix flHana30Hax. 

32* IIojiHpH3aTop no jiio6oMy H3 nymcroB 25-26, oTjiHHaioiiiHHCH TeM, hto cpeacTBO nnx 
npeoopa30BaHKa BxoAfliuero HenojiHpraoBaHHoro CBera BbinojiHeHo b bhto CHcreMbi 

MHKpOJIHH3 HJIH MHKpOnpH3M, cfjOKyCHpyKDII^HX BblXO^OHlIIHe M3 HHX CBeTOBbie nyHKH BHyipb 

nojinpH3aTOpa. 

33. nojiHpH3axop no n.32, OTjiHnaiomHHCH TeM, hto CHcreMa mhkpojihh3 BbinojiHeHa b BHue 
nojio>KHTe^bHbrx UHJiHHflpHnecKHx MHKpojwro, nojiHOCTbio noKpbiBaiouiHx noBepxHOCTb 
nojmpH3aTopa. 

34. rjojinpioaxop no n.26, OTjiHHaiouuiHCH TeM, hto Ha nepBofi noBepxHOCTH njieHKH hjih 
njiacTHHbi oh coflepjKHT CHcreMy mhkpojihh3 h ceKUHOHHpoBaHHoe MerajuiHHecKoe 3epicajio, 

OnTHHeCKH COBMemeHHOe C Ha3BaHHOH CHCTeMOH MHKpOJIHH3, a Ha BTOpOH nOBepXHOCTH" - 

ruieHKH hjih njiacTHHbi - no KpafiHefi Mepe ohhh cjioh xojiecrepHHecKoro >KHiucoro Kpncrajuia. 

35. IIojiflpH3aTop no n.26, OTJinnaioiuHHCfl TeM, hto Ha nepsofi noBepxHOCTH njieHKH hjih 
njiacTHHbi oh coAep^cHT cHCTeMy mhkpojihh3, ceKUHOHHpoBaHHoe MeTanjiHHecKoe 3epKajio, 

OnTHHeCKH COBMemeHHOe C Ha3BaHHOH CHCTeMOH MHKpOJIHH3, H HeTBepTbBOJIHOByK) 

njiacTHHKy, a Ha btopoh noBepxHOCTH oh coaepacHT no KpafiHen Mepe ooth 
^ByjiyHenpejiOMjwiomHH aHH30Tpo nHO noraomaiomHH cjioh hjih jXByjiyHenpejiOMJmiomHH 
cjioh c nocTOHHHbiMH no TOJituHHe cjioh HanpaBJiemwMH oirrHHecKHx ocefi. 

36. nojinpH3aTop no n.26, OTjinnaioiuHHca TeM, hto Ha nepBofi noBepxHocra ruieHKH hjih 
njiacTHHbi oh cojiepHCHT ceKUHOHHpoBaHHoe MerajuiHHecKoe 3epKajio, a Ha BTopofl 
nosepxHOCTM. njieHKH hjih njiacTHHbi HaHeceHbi nocjieaoBaTejibHo cncreMa MHKpojiHH3, 
ormiHecKH coBMemeHHan c cckuhamh MerajuinnecKoro 3epKajia, h no KpanHen Mepe ojxhh 
cjioh xojiecrepHHecKoro )Kmucoro KpHcrajma. 

37. IIojiHpH3aTop no n.26, OTJiKHaiomwiicH TeM, hto Ha nepBofi noBepxHOCTH ruieHKH hjih 
njiacTHHbi oh conep^KHT ceKUHOHHpoBaHHoe MerajuiHHecKoe 3epKajio h HeTBepTbBOJIHOByK) 
njiacTHHKy, a Ha BTopofl noBepxHOCTH ruieHKH hjih njiacTHHbi HaHeceHbi nocjieaoBaTejibHO 
cncTeMa MHKpojiHH3, OnTHHeCKH coBMemeHHaa c ceKUHHMH MerajuiHHecKOro 3epKajia, h no 
KpaHHeft Mepe ojihh AByjiynenpejioMJUHoiuHH aHH30Tpo nHO nomomaioiUHH cjioh hjih 
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^ByjiyMcnpcjioMjmiouiHM cjioh c nocro h hh biM h no tojhuhhc cjioh HanpaBjiemiHMH orrrHnecKHx 
ocefi. 

38. IIojiflpH3aTop no n.26, otjih nato mn hch tcm, hto oh coaepacHT no KpaHHefi Mepe hbs 
jiaMHHHpoBaHHbie njieHKH hjih njiacrHHbi, Ha BHeuiHefi noBepxHocra nepBOH ruieHKH hjih 
iijiucTHHbi HaHecena nepsaH cHcreMa mhkpojihh3, na BHyrpeHHefi noBepXHOCTH nepBOH hjih 
BTopofi njieHKH hjih njiacTHHbi HaHeceHO ceKUHOHnpoBaHHoe MerajuiHHecKoe 3epKajio, a Ha 
BHeuiHefi noBepxHocra BTopofi njieHKH hjih njiacTHHbi zionojiHHTejibHO HaHecenbi BTOpan chc- 
TeMa mhkpojihh3, onraHecKH coBMemeHHaa c ceKiiHAMH MerajuiHHecKoro 3epKajia h c nepBofi 
cHCTeMOH MHKpojiHH3, h no KpafiHefi Mepe o^hh cjioh xoJiecrrepHMecKoro JKHjiKoro KpHcrajiJia. 

39. riojiHpinaTop no n.26, OTJinnaio luhhch tcm, hto oh coaep>KHT no KpafiHefi Mepe flse 
JiaMHHHpoBaHHbie njieHKH hjih njiacTHHbi, Ha BHeuiHefi noBepXHOCTH nepBofi ruieHKH hjih 
njiacTHHbi HaHeceHa nepBaa CHcreMa mhkpojihh3, Ha BHyrpeHHeH noBepXHOCTH, nepBofi hjih 
btopoh njieHKH hjih njiacTHHbi HaHeceHbi ceKUHOHHpoBaHHoe MerajijiHHecKoe 3epKajio h 
HerBepTbBOJiHOBaH njiacrHHKa, Ha BHeuiHefi noBepxHocra BTopofi njieHKH hjih njiacTHHbi 
nonojiHirrejibHO HaHeceHbi BTopan CHcreMa mhkpojihh3, orrrHHecKH coBMemeHHaa c cckurhmh 
MerajuiHHecKoro 3epKajia h c nepBOH chctcmoh mhkpojihh3, h no KpafiHefi Mepe oahh 
^ByjiynenpeJiOMJunomnH aHH30TponHo nomomaiouiHfi cjioh hjih OTyjiyHenpejiOMJWiomHft' 
cjioh c nocTOHHHbiMH no TOJimHHe cjioh HanpaBjieHHHMH o nTHHecKHX ocefi. 

40. IIojinpH3aTop no n.26, OTJinnaioiUHficH TeM, hto oh coaepacHT no KpafiHefi Mepe OTe 
JiaMHHHpoBaHHbie njieHKH hjih njiacTHHbi, Ha BHeuiHefi noBepXHOCTH nepBOH njieHKH hjih 
njiacTHHbi HaHeceHa CHcreMa MHKponpH3M, Ha BHyrpeHHeH noBepxHocra nepBofi hjih BTopofi 
njieHKH hjih njiacTHHbi HaHeceHO ceKUHOHHpOBaHHoe MerajiJinHecKoe 3epKajio, orrrHHecKH 

COBMemeHHOe C-CHCTeMOH MHKpOnpH3M, Ha BHeuiHefi nOBepXHOCTH BTopofi njieHKH HJIH 

njiacTHHbi HaHeceH no KpaHHefi Mepe oahh cjioh xcJiecrrepHHecKoro HCHflKoro KpHcrajnia. 

41. IIoji«pH3aTop no n.26, OTjiHHaiomHHCH tcm, hto oh coaepacHT no KpafiHefi Mepe ffse 
JiaMHHHpoBaHHbie njieHKH hjih njiacTHHbi, Ha BHeuiHefi noBepXHOCTH nepsofi ruieHKH hjih 
njiacTHHbi HaHeceHa CHcreMa MHKponpH3M, Ha BHyrpeHHeH noBepxHocra nepBofi njieHKH hjih 
njiacTHHbi nocjienoBaTejibHO HaHeceHbi ceKUHOHHpOBaHHoe MeTaJiJinnecKoe 3epkajio, 
orrrHHecKH coBMeuieHHoe c CHcreMofi MHKponpH3M, h HerBepTbBojiHOBa>! njiacrHHKa, Ha 
BHeuiHefi noBepXHOCTH BTopofi nueHKH hjih njiacTHHbi HaHeceH no KpafiHefi Mepe oahh 
iiByjiynenpejiOMjiHiOLUHH aHH30TponHO norjiouiaioiUHH cjiofi hjih OTyjiyHenpejiOMJunomHH 
cjioh c nocroflHHbiMH no TOJimHHe cjioh HanpaBjieHHHMH onTHHecKHx ocefi. 

42. IIojiHpH3aTop no jno6oMy H3 nyHKTOB 15-20, 25, 35, 37, 39,41, oTjiHnaiouiHficH TeM, hto 
no KpafiHefi Mepe ojzhh jiByjiynenpejiOMJUHOuinfi aHH30Tpormo noraomaioiiiHH cjioh HMeer no 
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KpaancM Mepe ohhh noKa3aTejib npejioMjieHHH, npHMO nponopUMOHajibHbm jxrutne BOJiHbi 
noJinpH3yeMoro CDera. 

43. IIojiHptttaTop no jno6oMy H3 nymcroB 15-20, 25, 35, 37, 39,41, OTJiHHaioiUHHCH TeM, hto 
no KpanHeft Mepe ojihh .nByjiynenpejiOMjiHioiUHH aHH3OTponH0 noraomaiomHH cjioh HMeer 
TOJimHHy, npw KOTopOM peajiH3yeTCH HHTep(|)epeHUHOHHbiH 3KcrpeMyM Ha Bbixoae 
nojiflpH3aTopa no KpanHeft Mepe win oahoh jiHHeHHo-nojiHpH30BaHHOH KOMnoHeHTbi CBera 

44. IIojiHpmaTop no n.43, oTJiHHajomHHCH TeM, hto TOJimHHa no KpaHHefi Mepe oototo 
HByjiynenpejioMjiMiomero aHH30TponHo norjiomaioiliero cjioh yflOBJierBopneT * ycjiOBHio 
nojiyneHHH Ha Bbixoue nojinpraaTopa HHTepc^epeHUHOHHoro MHHHMyMa mm ohhoh jihhchho- 
nojmpH30BaHHOH KOMnoHeHTbi CBera h HHTep4)epeHnHOHHoro MaKCHMyMa hjih jipyroH 

OpTOrOHaJIbHOH JlHHeHHO-nOJUipH30BaHHOH KOMnOHeHTbl CBeTa. 

45. IIojiHpH3aTop no jiioooMy H3 nyHKTOB 15-20, 27, 35, 37, 39, 41 oTjiHHaiomHitca TeM, hto 
nojiHpH3yiomee cpencTBo coaepxcHT no KpaiiHeH Mepe nBa cjioh no KpaimeH Mepe ojihh H3 
KOTopbix flByjiynenpejiOMjunoiHHH aHH30Tpo nHO norjiomaioiHHH cjioii, a apyrofi cjioh 

OnTHHeCKH H30TpOnHbIH, nOKa3aTCJIb npeJIOMJieHHH KOTOporO COBnajjaCT HJIH MaKCH M&JIbHO 

OJIH30K c oahhm H3 noKa3aTejiefi OTyjiynenpejioMJiHiomero cjioh. 

45. Ilojiflpn3aTop no jno6oMy H3 nyHKTOB 15-20, 27, 35, 37, 39, 41 oTJiHHaiomiiHCH TeM, htct 
nojiHpH3yK>inee cpejicrBO coaepacHT no KpairaeH Mepe jiBa aByjiyHenpejiOMJiHiomux cjioh no 
KpaiiHeH Mepe orhh m KOTopbix hbjihctch aHH30TponHO nomomaioiiiHM, oahh noKa3aTejib 
npejioMjieHHH KOToporo coBnaaaer hjih MaKCHMajibHo 6jih3gk c oothm noKa3aTejieii 
jaByjiynenpejiOMJiHiouiero cjioh, a BTOpbie noKa3aTejiH npejioMjieHHH OTyjiynenpejiOMJinioiuero 
cjioh w AByjiynenpejioMJiHiomero aHH30Tpo nHO norjioiuaiomero cjioh OTjinnaioTCH Me^coy 
co6oh. 

46. IIojiflpinaTop no Jiio6oMy H3 nyHKTOB 1-20, 25-26, 35, 37, 39, 41, OTjiHHaiomHHCH TeM, 
hto no Kpaimeii Mepe ooth flByjiynenpejiOMJiHiomHH aHH30TponHO norjiomaiomHH cjioh 
cc|)opMHpoBaH: 

- H3 no KpaHHefi Mepe ojihoh opramiHecKOH cojih flHxpoHHHoro aHHOHHoro KpacirrejiH o6mefi 
4>opMyjibi; {XpoMoreH}-(XO"M + ) n , rae XpoMoreH - xpOMO^opHan CHcreMa KpacHTejin; X = 
CO, S0 2 , OS0 2 , OPO(CTM*); M = RRT^ffi; RR'R M NH; RR'R"R A N; RR*R"R A P npa: R, R\ R M , 
R A = CH 3 , CIC2H4, CzHsyCiHi, C4H9, C 6 H 5 CH2, 3aMemeHHbifi 4>eHHJi hjih rerepoapHJi; YH- 
(CH2-CH2Y) m -CH 2 CH2, Y = O hjih NH, m=0-5; N-ajiKHJinnpHjiHHHH KaTHOH, N- 

aJIKHJIXHHOJIHHHH KaTHOH, N-aJIKHJIHMH5a30JIHHHH KaTHOH, N-aJIKHJITHa30JIHHHH KaTHOH W 

T.n.; n = 1-7; 
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- HJIH H3 no KpaHHeH Mepe OilHOM HeCHMMeTpHHHOH CMeiliaHHOH COJIH flHXpOHHHOTO 

aHHOHHoro KpacHTejiH c pa3HbiMH KETHOHaMH o6meH (J)opNfyjibi: 

(M/O-X'-)™ [M 1 + O X , -(CH 2 ) p -Z-l c {XpoivioreH} [Zr(CU 2 ) p -XOM*] r (-XO'M*)*, rae: 
Xp Moren - xpoMOc^opHaa cncreMa KpacHTejw; Z = SO2NH, SO2, CONH, CO, O, S, NH, CH2; 
p - 1 - 10; f = 0-9; g = 0-9; n = 0-9, m = 0-9, n + f = 1-10; m + g - 1-10; X, X' = CO, SO2, 
OS0 2l PO(OTVT); M * Mi, M, Mi = H; HeopraHHHecKHii Karacm rana NH4, Li, Na, K, Cs, 
Mg, Ca, Ba, Fe, Ni, Co h T.n.; opraHHHecKHH KaraoH THna RNH3, RRT4H2; RR , R"NH; 
RR'R"R*N; RR'R"R*P rae R, R\ R", R* = ajncHJi mm saMeuieHHbift ajiKan, rana CH 3 , CIC2H4, 
HOC2H4, C2H5, C3H7, C4H9, C6H5CH2, 3aMemeHHbifi ^qhhji hjih rerepoapmi, YH-(CH2- 

i 

CH2Y)k-CH 2 CH2-, Y = O hjih NH, k=0-10; rerepoapoMaTHHecKHH KaraoH rana N- 

aJlKHJinHpHflHHHH, N-aJIKHJIXHHOJIHHHfl, N-aJIKHJIHMHJXa30JIHHHiI, N-ajIKHJITHa30JIHHHH HT.n.; 

- hjih H3 no KpaHHeH Mepe ozjHoro accoiwaTa jjnxpOHHHoro aHHOHHoro KpacHTejw c 

nOBepXHOCTHO-aKTHBHbIM KaTHOHOM H/HJIH aM(J)OTepHbIM nOBepXHOCTHO-aKTHBHbIM 

Beuiec tbom oomeii (j)opMyjibi: 

(M + 0 X'-) m [M + 0"X , -(CH a ) P -Z-l s {XpoMoreH} [-Z-(CH 2 ) p -XOHABj f (XO HAB) n> rae: 
XpoMoreti - xpoMO<})opHaH cncreMa KpacHTejta; Z = SO2NH, SO2, CONH, CO, O, S, NH, CH2; 
p = 1 - 10; f = 0-4; g - 0-9; n = 0-4, m = 0-9, n + f = 1-4; m + g = 0-9; X, X' = CO, S0 2 , OS0 2 ^ 
PO(0"M + ); M — H; HeopraHHHecKHii KaTHOH rana NH4, Li, Na, K, Cs, Mg, Ca, Ba, Fe, Ni, Co 
h T.n.; opraHHHecKHH KaTHOH rana RNH 3 , RR'NH2; RR'R I, NH; RR'R"R*N; RR'R"R*P rae R, 
R\ R'\ R* = ajiKHji hjih 3aMeuxeHHbifi ajiKHJi, rana CH 3 , CIC2H4, HOC2H4, C 2 H 3 - C10H21, 
C6.H5CH2, 3a\femeHHbiH <}>eHHJi hjih rerepoapHJi, YH-(CH2-CH2Y)k-CH2CH2-, Y = O hjih NH, 
k=0-10; rerepoapoMaTHHecKHH KaraoH rana N-ajiKHJinnpHflHHHfl, N-ajiKHJiXHHOJiHHHa, N- 
ajiKHJiHMHjia30JiHHH^, N-aJiKHJiTHa30JiHHKH h T.n.; K'IIAB + ; HAB = KTIAB + , KTIAB + , 
AmTIAB, rae: KITAB* h KTIAB* - noBepxHOCTHO-aKTHBHbie KaraoHbi, AmTIAB - 
aM(|)OTepHoe noBepxHOCTHO-aKTHBHoe BemecTBo; 

- hjih H3 no KpaHHeH Mepe oototo accounaTa aaxpoHHHoro KaraoHHoro KpacHTejix c 

nOBepXHOCTHO-aKTHBHbIM aHHOHOM h/hJIH aM(j)OTepHbIM nOBepXHOCTHO-aKTHBHbIM BeilieCTBOM 

o6men c{)opMyjibi: (M + O X-) m [M + 0"X , -(CH2) P -Z-] g {XpoivioreH*} IIAB rae: XpoivioreH - 

xpoMO(f)opHa* CHcreMa xpacHTejia; Z = SO2NH, SO2, CONH, CO, O, S, NH, CH 2 ; p = 1 - 10; 
g = 0 - 1; m = 0 -1; m + g = 1; X = CO, S0 2 , OS0 2 , PO(OM T ); M = H; HeopraHHHecKHii 
KaraoH THna NH4, Li, Na, K, Cs, Mg, Ca, Ba, Fe, Ni, Co h T.n.; opraHHHecKHH KaTHOH rana 
RNH 3 , RR7STH2; RR'R"NH; RR'R" R* N~~ RR'R" R* P rae R, R\ R H , R* = ajiKHJi hjih^ 
3aMemeHHbifi ajiKHJi, rana CH3, CIC2H4, HOC2H4, C2H5 - C10H21, C6H5CH2, 3aMeiueHHbiH 
4)eHHji hjih reTepoapnji, YH-(CH2-CH 2 Y)k-CH2CH2, Y = O hjih NH, k=0-10; 
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rerepoapoMaTHHecKHM kcthoh Traia N-ajiKHJinHpnjaHHHfl, N-ajiKHjocHHOJinrow, N- 

ajIKHJIHMH,aa30JIHHHH, N-ajIKHJITHa30JIHHHH H T.n.; KTIAB* (nOBepXHOCTHO aKTHBHWH KaTHOH); 

HAD = ATIAB*, AmTIAB, rae: ATIAB* - noBepxHOCTHo-aKTHBHWH aHHOH, AmITAB - 
aM^OTepHoe noBepxHOCTHO-aKTHBHoe BemecTBo; 

- mjim H3 no KpaHHeii Mepe oahoto accounaTa /wxpoHHHoro KaTMOHHoro KpacirreJW c 
noBepxHocTHO-aKTHBHbiM aHHOHOM h/hjih aM(j)OTepHblM noBepxHOCTHO-aKTHBHbiM BemecTBOM 
oomeff c})opMyjibi: {XpoMoreH}-[Z-(CH 2 ) p - X + RR'R" nAB] n rae: XpoMoreH - 
xpoMO(J)opHaH cHcreMa Kpacirrejw; Z = S0 2 NH, S0 2 , CONH, CO, O, S, NH, CH 2 ; p = 1-10; X 
= N, P; R, R', R" = ajiKHJi hjih 3aMemeHHbiH ajiKHJi, -rana CH 3 , CIC2H4, HOC2H4, C 2 H5,C 3 H7; 
IIAB = ATIAB", AmTIAB, r\ae: ATTAB" - noBepxHOCTHO aKTHBHbiH aHHOH, AmTIAB - 
aM(J)GTepHoe noBepxHOCTHO-aicraBHoe BemecTBo; n = 1-4; 

- hjii H3 no KpaHHeii Mepe ojiHoro HepacTBopHMoro b Boae flHxpoHHHoro KpacHTejw h/hjih 
nHrMeHTa, He conepxcamero HOHHoreHHbie hjih rHnpo(J)HJibHbie rpynnbi; 

hjih H3 no KpaHHeii Mepe o/moro HH3KOMOJieicyjwpHoro TepMOTponHoro 
>KHflKOKpHCTajijiHHecKoro BemecTBa, npeflcraBJiaiomero co6oh AHxpoHHHbiii KpacHTejib hjih 
coaep^amHH b KaHecrae KOMnoHeHTbi HCHflKOKpHcrajuiHHecKHH h/hjih 

HeXCHflKOKpHCTajIJIHHeCKHH flHXpOHHHblH KpaCHTeJIb, 3aCTeKJIOBaHHOrO TeM HJIH HHbIM~ 

cnocoooM, HanpHMep, nocjiejiyiomHM nocjie • HaneceHHH cjio* oTBepacaeHHeM 
yjibTpa4>HOJieroBbiM H3JiyneHHeM; 

- hjih H3 no KpaflHeft Mepe oahoto HexcnziKOKpHCTajiJiHHecKoro nojiHMepHoro waTepnajia c 
peFyjiHpyeMofl creneHbio rmjpocjDHJibHOCTH, oKpauieHHoro AHxpoHHHbiM KpacHTCJieM h/hjih 

COeZlHHeHHHMH Hoaa; 

- hjih H3 no KpafiHefl Mepe OflHoro nojiHMepHoro TepMOTponHoro >K*mKOKpHCTajuiHHecKoro 
h/hjih He^KHziKOKpHCTajiJiHHecKoro BemecTBa, coaep^camero pacrBopeHHwe b Macce h/hjih 
xHMHnecKH cB5i3aHHbie c nojiHMepHOH uenbK) nHxpoHHHbie KpacHTejra; 

- hjih H3 no KpaHHefi Mepe ojihoto zuixpOHHHoro KpacHTejw, cnoco6Horo k o6pa30BaHHK> 

JIHOTpOnHOH ^CHflKOKpHCTaJIJIHHeCKOH (|)a3bi; 

- hjih H3 no KpaHHeii Mepe ojworo jmxpOHHHoro KpacirrejiH nojiHMepHoro cnpoeHH*; 

- hjih H3 no KpaHHeii Mepe ojiHoro BOAOpacTBOpHMoro opraHHHecKoro KpacHTejm, cnocooHoro 
k oopa30BaHHK) craoHJibHOH jiHOTponHoii acHflKOKpHCTajuiHHecKOH cj>a3bi, o6meii (fcopMyjiu: 
{XpoMoreH} (S03M) n , rjxe: XpoMoreH - xpOMOtjDopHaa CHcreMa KpacHTejm; M - FT, 
HeopraHHHecKHH KaTHOH; = ~ % 

- hjih H3 hx CMeceft. 



JIHCT B3AMEH H3T>HTOrO (nPABHJIO 26) 



WO 99/31535 




PCT/RU98/00415 



47. liojiHpioaTop no n.46, oTJiHnaiomHHca tcm, hto no KpaimeH Mepe ooth xttfxpoHHHbiH 
fcpacurejib hjih nwrMeHT Bbi6paH H3 pwa KpacirrejieH, cnoco6mjx k o6pa30BaHHio 
jiHOTponHoii >KHflKOKpHCTajiJiHHecKOH ^33b\ hjih H3 pnna KpacHTejieii, cnoco6m»ix K 
o6pa30BaHHK> cra6HJibHOH jiHOTponHOH >iauiKOKpHCTajuiHHecKOH 4>a3bi; hjih H3 p*ma 
jiiOMHHecueHTHbix KpacHTeJiefl; hjih h3 Kjiacca npnMbix KpacHTejieii; hjih H3 Kjiacca amrHBHbix 
KpacHTejieii; hjih H3 Kjiacca KHCJioTHbix KpacHrejien; hjih h3 cyjib<|)OKHCJiOT 

nOJIHUHKJIHHeCKHX KpaCHTeJieft; HJIH H3 pa3pHfla nOJIHMCTHHOBblX, IXHaHHHOBbiX, 

reMHiiHaHHHOBbix KpacHTeJiefi; hjih H3 pa3p*aa apHJiicapooHHeBbix KpacHTejieft; hjih h3 
pa3pwa rerepouHKJiHHecKHx npoH3BOflHbix jw- h TpHapmiMeraHOB, hjih THonnpaHHHOBbix, 

nHpOHHHOBblX, aKpHAHHOBblX, OKCa3HHOBbIX, TIia3HHOBbIX, KCBHTCHOBblX, a3HHOBMX 

Kpac: Tejien; hjih H3 pana Ky6oBbrx KpacHTejien; hjih h3 paaa AHcriepcHbix KpacHTejien; hjih H3 
pH.ua iiHTpaxHHOHOBbix KpacHTejien; hjih H3 pHjia HHnnroHAHbix KpacHTejieii; hjih H3 pajia 
moho- hjih nojiHa30coe^HHeHHH; hjih H3 pnfla nepHHOHOBbix KpacHTejieii; hjih H3 pa;ia 
nOJIHUHKJIHHeCKHX coenHHeHHH; hjih H3 pana rerepouHKjiHMecKHX npOH3Bo^Hbix ampoHa; HJIH 
H3 pw MerajiJioKOMiuieKCHbix coewHeHHH; hjih H3 pacta apoMaranecKHX rerepoqHKJiHHecKHx 
coeflHHeHHii hjih h3 hx cMecefi. 

48. IIojisipH3aTop no jiK)6oMy H3 nyHKTOB 1-20, 25-26, 35, 37, 39, 41, OTJinnaioiUHHCH TeM,« 
hto no KpaHHefi Mepe oahh flByjiynenpejioMJiaioiuHH aHH30TponHO norjiomaiomHH cjioh 
AonoJiHHTejibHO coaepacHT MOHHcJ)HKaTop, b KanecTBe KOToporo Hcnojib3yioT rwipo^HJibHbie 
hjih rHjipo(j>o6Hfeie noJiHMepbi pa3JiHHHoro ™na, BKjnona* >KHHKOKpHcrajiJiHMecKHe, 
KpeMHHHopraHHnecKHe; h/hjih njiacTH<|)HKaTopbi h jiaKH, BKjuonaa KpeMHHHOpraHHMecKHe, 
h/hjih HenoHoreHHbie noBepxHOCTHO-aKTHBHbie semecTBa. 

49. >KHiIKOKpHCTaJIJIHMeCKHH HHAHKaTOpHblH 3JICMCHT, COflepHCaiUHH CJIOH KHflKOTO 

KpHcrajuia, pa3MemeHHbin Meacay nepBOH h BTOpoii njiacTHHaMH no KpaftHeii Mepe Ha ootoh 
H3 KOTOpbix pacnojio^ceHbi sjieicrpojibi h nojmpH3aTop, OTJinnaiomHHai TeM, hto no KpaibieH 
Mepe ooth nojmpH3aT0p coAepacHT no KpaftHen Mepe oakh flByjiynenpejiOMJunomHii 
aHH30TponHO norjiomawiUHH cjioh, hmciouihh no KpaiiHeH Mepe ohhh noKa3aTejib 
npejioMJieHHfl, B03pacraK)iiiHH npn yBejiHHeHHH juiHHbi BOJiHbi nojinpH3yeMoro CBera. 

50. 2KHAKO Kp M CT3JUIH H eCKH H HHflHKaTOpHblH 3JICMCHT no n.49, OTJIHHaiOIUHHOI TCM, HTO 

no KpafiHen Mepe ojihh jXByjiynenpejioMjuiiomHH aHH30TponHO norjiouiaiouiHH cjioh no 
KpaHHeii Mepe onHoro nojiapH3aTOpa^b"moJifieH b BHjie 3JieMeHTOB, pa3JiHHaioiUHxc»- 
BejiHHHHofi $a30BOH 3aaep>KKH h/hjih HanpasjieHHeM och nojmpH3auHH. 
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51. yKnaicoKpiicTajiJiiiMecKHH HHUHKaTopubiii 3jieivieHT no n.49, OTJiHHaioiUHHCH TeM, hto 
ojxuh nojiapM3aTop coaepacHT no KpaHHeH Mepe jxbsl jiByjiyHenpejioMJWiomHX aHH30TporiHo 
norjiomajouiHx cjioeB pa3Horo UBera c B3aHMHO nepneHjuiKyjrapHbiM HanpaBjieHHeM oceii 
nojwpH3auHH, naHeceHHbix ojhhh Ha apyrofi hjih Ha pa3jiejwiomHH hx no KpaHHeH Mepe oahh 
npoMe^KyTOHHbiii cjioh, a Ha apyroii njiacTHHe nojinpH3aTop coaep>KHT no KpaHHefi Mepe okhh 
iiByjiyMenpejiOMJiHiomHH aHH30TponHO nonnoiuaioiiiHH cjioh ceporo UBera c HanpaBjieHHeM 
och nojwpH3auHH, coBnaaaioiUHM c HanpaBjieHHeM och nojuipH3auHH o/moro H3 
AByjiyMenpejiOMJwiomHX aHH30Tpo nHO nornomaiomHx cjioeB Ha nepBOH ruiacrHHe. 

52. >KHZIKOKpHCTajlJlHHeCKHH HHflHKaTOpHblH 3JieMeHT no J1K}60My H3 nyHKTOB 49-51, 

\ 

OTJIHHafOUIHHCH TeM, HTO Ha OflHOH njiaCTHHe flOnOJIHHTeJIbHO COAep^KHT flH(f)4>y3HO oTpa- 
XCaiOLUHH CJIOH, KOTOpblH HBJIfleTC* OflHOBpeMeHHO 3JieKTpOJlOM, a no KpaHHeft Mepe OflHH flBy- 

jiyHenpejiOMjuuomHii aHH30TponHO norjiomaiouxHH cjioh pacnojioaceH HenocpeziCTBeHHO Ha 
OTpa>KaioiueM cjioe hjih Ha unsjieicrpHHecKOM noacjioe, HaHeceHHOM Ha 0Tpa)KaiouiHH cjioh. 

53. yKllZIKOKpiICTajlJlHMeCKHH HHZIHKaTOpHblif 3JieMeHT nO JIK)60My H3 nyHKTOB 49-51, 

OTJiHHaiomHHCH TeM, hto no KpaHHefi Mepe ohhh nByjiynenpejiOMJifliomHH aHH30TponHo 
norjiomawiuHH cjioh no KpaHHeH Mepe oflHoro nojmpH3aTopa HMeer no KpaHHeH Mepe ooth 
noKa3aTejib npejiOMJieHHa, npaMO nponopunoHajibHbiH fljiHHe bojihw nojiHpH3yeMoro CBera. 

54. yKnziKOKpHCTajiJiHHecKHH HHZiHKaTOpHbiH 3jieMeHT no JIK)60My H3 nyHKTOB 49-51, 
OTJiHHaiomHHCH TeM, hto no KpaHHeii Mepe o^hh flByjiynenpejiOMJiaiomHH aHH3OTponH0 
norjiomaiomHH cjioh no kpafiHeii Mepe oaHoro nojmpH3aTopa HMeer TOJiuxHHy, npH KOTopon 
peajiH3yeTCH HHTepc|)epeHUHOHHbiH 3KcrrpeMyM Ha Bbixone nojmpH3a*ropa no KpaHHefi Mepe 
jinn ozihoh jiHHefiHO nojmpH30BaHHOH KOMnoHeHTbi CBera. 

55. yKnaKOKpHCTaJIJIHHeCKHH HHjIHKaTOpHblH 3JICMCHT nO n.54, OTJIHHaiOIUHHCfl TeM, HTO 

TOJiiuHHa no KpaHHeii Mepe OOToro ziByjiyHenpejioMJWioiuero aHH30TponHO norjiomaiomero 
cjioh no KpaHHen Mepe ozmoro nojmproaTopa ynoBJieTBopfler ycjiOBHio nojiyneHHH Ha Bbixone 

nOJIHpH3aTOpa HHTepC^epeHUHOHHOrO MHHHMyMa JXJIA OflHOH JIHHeHHO nOJItfpH3OBaHH0H 

KOMnoHeHTbi- CBera h HHTep(J>epeHiiHOHHoro MaKCHMyMa jum apyrofi oproroHajibHOH 
jiHHeHHO-nojiapH30BaHHOH KOMnoHeHTbi CBera. 

56. >KnziKOKpHCTajiJinHecKHH HHaHKaTopHbiH 3JieMeHT no n.54, OTjiHnaiomHHCH TeM, hto 
no KpaHHen Mepe oahh nojiapH3aTop coaepacHT no KpaHHefi Mepe flBa cjioh no KpaHHen Mepe 
ohhh H3 KOTOpbix flByjiynenpejiOMJunoiuHH aHH30TponHO noniomaioiuHH cjioh, a apyron cjioh 
oiTTHHecKH H30TponHbiii, noKa3aTejib npejioMJieftHH KOToporo coBnaaaer hjih MaKCHMajibHO 
6jih30k c oahhm H3 noica3aTejieH HByjiynenpejiOMjiHioiuero cjioh. 
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57. 2KHAK KpHCTajlJIHHeCKHH HHAHKaTOptiblH 3JieMCHT no n.54, OTJIHHaiOlUHHOI TeM, HTO 

no KpafiHefi Mepe ojthh nojuipraaTop coaep>KHT no KpafiHefi Mepe jxbsl pa3JiHHHbix 
ziByjiyHenpejiOMjmiomHX cjioa, no KpafiHefi Mepe oahh H3 KOTopwx aBJiaercn aronoTponHo 
norjiowaiomHM, oahh noKa3aTejib npejioMJieHna Koroporo coBnaaaer hjih MaKCHMajibHO 
6jih30k c oothm H3 noKa3aTejiefi AByjiyHenpejiOMjunomero cjioh, a BTopbie noKa3aTejiH 
npenoMJieHHii AByjiynenpejiOMJunoiuero cjioji h aByjiynenpejiOMJunomero aHH30TponHO 
norjiomawmero cjioa OTJiHHawTca Meacny cooofi. 

58. }KHaKOKpi!CTajlJllIHeCKHH HHAHKaTOpHblH DJieMeilT no n.54, OTJIHHaiOmHfiCH TeM, HTO 

nojtapH3aTop aonojiHirrejibHO coaepxafT no KpafiHefi Mepe oahh cjioh no KpafiHefi Mepe 
HacTHHHO OTpancaioinMH CBer. 

59. yKn/JKOKpHCTaJlJlHMeCKHH HHAHKaTOpHblH 3JieiVieHT nO n.58, OTJIHHaiOlIXHfiai TeM, HTO 

cBerooTpaacaiomHH cjioh BbinojiHeH MerajuiHHecKHM. 

60. yKuflKOKpHcrajiJiHHecKHH HHAHKaTOpHblH 3JiervieHT, coAep^camHH cjioh HCHjucoro 
KpHcrajuia, pa3MemeHHbifi Me>KAy nepBofi h BTopofi njiacrHHaMH, no KpafiHefi Mepe Ha oahoh 
H3 KOTopbix pacnojio>KeHbi 3JieKTpozibi h nojmpH3aTop, OTJiHnaiomHfioi TeM, hto no KpafiHefi 
Mepe ojxhh nojmpH3aTop coaepacHT 

- nojmpH3yiomee cpe^cTBO ajih pa3flejieHH* mho>kcctb a HenojixprooBamibix CBeroBbix nyHKOB_ 
naaaiomero Ha nojrapraaTop CBera Ha TaKoe >Ke mhohccctbo OAHHaKOBbix nap pa3JiHHHbiM 
o6pa30M nojri*pH30BaHHbix CBeroBbix nynKOB, BbinojiHeHHoe b BHae 4>OKycHpyiomHx 
onTHHecKHx 3 jieMeHTO b , KSOKjxbiH H3 KOTopbix coaepxcHT H3 no KpaiiHeH Mepe OflHH 
AByjiynenpejiOMJunoiUHH aHH30Tpo nno norjiomatomafi cjioh, HMeiomnfi no KpafiHefi Mepe 
oflHH noKa3aTejib npejioMJieHHa, B03pacTaiomHfi npn yBejiHHeHHH ajihhm bojihu 
nojiHpH3yeMoro QBera, rpaHHnamHfi c no KpaHHeii Mepe oahhm oirraHecKH H30TponHbiM 
cjioeM; npH 3tom yKa3aHHoe nojrapH3yiomee cpeacrrBO orrrHnecKH corjiacoBaHO co cpeacTBOM 
jxjih H3MeHeHHH nojiflpmauHH no KpafiHefi Mepe OAHoro MHOKecrBa OOTHaKOBO 
nojwpH30BaHHbix CBeroBbix nynkoB, BxojmmHx b cocraB yKa3aHHoro MHO^cecrBa nap 

pa3JIHHHbIM 0.6pa30M nOJIKpH30BaHHbIX CBeTOBblX nyHKOB. 

61. ^KHflKOKpHCTajIJlHHeCKHH HHAHKaTOpHblH 3J1CMCHT no n.60,OTJIHHaK>mHfiCfl TeM, HTO 

no KpafiHefi Mepe oahh flByjiynenpejioMjunoiUHfi aHH30TponHO norjioiuaiomnfi cjioh 

BbinOJIHeH B BHfle COBOKynHOCTH 66*beMHbIX HJIH 4>a30BbIX JIHH3. 

62. yKHHKOKpHCTajIJlHHeCKHH HHAHKaTOpHblH 3J1CMCHT no n.60, OTJIHHaiOUIHHCH TeM, HTO 
C^OKyCHpyfOlUHH OnTHHeCKHH 3JieMeHT BblTIO JIHeH B BHJie 3QHHOH njiaCTHHKH. 

63. ^CHAKOKpHCTaJIJIHHeCKHH HHAHKaTOpHblH 3JICMCHT no n.62, OTJIHHaiOUIHHCH TeM, HTO 
30HHM njiaCTHHKa BbinOJIHeHa B BHUC aMIUIHTy£HOfi 3OHH0fi njiaCTHHKH, HCTHbie 30HbI 
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KOTopoii conep^caT no KpaHHen Mepe ohhh HByjiynenpejiOMjmioiUHH aHH30iponHo 
norjiomaiomHH cjioh, rpaHHHamHH c no KpaiiHeH Mepe oahhm orrninecKH H30TponHbiM 
cjioeM, a HenerHbie 30Hbi H3roTO b jieHfai H3 onTHHecKH H30TponHoro MaTepHajia. 

64. ^KHilKOKpHCTajlJlHHeCKHH HHflHKaTOpHblH 3J1CMCHT no n.62, OTJIHHaJOIIJHHOI TeM, HTO 

30HHaa njiacTHHKa BbinoJiHeHa b bhjxq cj?a30BOH 30hhoh njiacTHHKH, no KpaHHeii Mepe oahh 
noKa3aTejib npejiOMjieHH* Koxopoft MeHaerca Bjdojib no KpaiiHeH Mepe OflHoro H3 
HanpaBJieHHfi no onpeaejrieHHOMy 3aicoHy, b tom hhcjic HeMOHOTOHRbiM o6pa30M. 

65. TKuaKOKpHCTajuiHHecKHM HHAHKaTopHbm 3jieivheHT no n.60, OTJiHHaiowHHC* TeM, hto 

CpeflCTBO iXJW H3MeHeHHH nOJTWpH3aUHH CO^ep^KHT CeKUHOHHpOBaHHblH npocBeTHbiH 

AByjiynenpejiOMjiflioiUHH aHH30TponHo norjioiuaiomufi cjioh, hmciouihh no KpaiiHeH Mepe 
ohhh noKa3aTejib npejioMjieHra, B03pacTaioiUHH npH yBenHHeHHH nmmhi bojihu 
noJi*pH3yeMoro CBera. 

66. >KnaKOKpHCTaJlJlHHeCKHH HHflHKaTOpHblH 3JieiVieHT no JlK)60My H3 nyHKTOB 60-65, 
OTJIHHaiOllIHHCH TeM, HTO CpeflCTBO JJJIR H3MeHeHH* n0JWpH3aiJHH BbinOJIHeHO B BHfle 

ceKUHOHHpOBaHHofi npocBeTHOH noJiyBOjiHOBOH flByjiynenpejiOMjifliomeH nJiaCTHHKH HJIH 
cjioa c ceKUHHMH, pacnojioaceHHMMH b (J)OKycax hjih BHe (J)OKycoB (JjoicycHpyiomHX 

OnTHHeCKHX 3JieMeHT0B. 

67. yKHaKOKpHCTajuiHsecKHii HHAHKaTopHbiH 3JieivieHT no jito6oMy m nyHKTOB 60-65, 

OTJIHHa*OlUHHC5I TeM, HTO CpeflCTBO RJIX H3MeHeHRfl nOJI*pH3aUHH BbinOJIHeHO B BHfle 

ceKUHOHHpOBaHHOH npocBeTHOH ^ByjiyHenpejioMJiHfomeii njiaCTHHKH c cckuhhmh B BHfle 

HeTBepTbBOJIHOBblX nJiaCTHHOK, pacnOJIO>KeHHbIMH BHe (|)OKyCOB $OKyCHpyK)mHX OIITHHeCKHX 

3jieMeHTOB, h c ceKUHAMH b BHjie njiacTHHOK, 3ajxaioiuHx pa3Hocrb (J)a3 MeHcny 

o6bIKHOBeHHbIM Heo6bIKHOBeHHbIM JtyHaMH, OTJIHHaiOmyiOCH Ha 7Z OT pa3HOCTH <|>a3, 
3a^aBaeMOH yK03aHHbIMH CeKUUHMH B BURS HeTB epTbBOJIHO BblX nJiaCTHHOK, pacnOJIOHCeHHbIMM 

b 4>OKycax 4>OKycHpyiomHX o irrHHec khx 3JieMeHTOB. 

68. ^ECHilKOKpHCTaJIJlHHeCKHH HHflHKaTOpHblH 3JldVieHT nO JIK)60My H3 nyHKTOB 60-65, 
OTJIHHaiOIUHHCH TeM, HTO CpeflCTBO RTVi H3MeHeHRH n0JUipH3aUHH BbinOJIHeHO b BHae 

ceKUHO HHpOBaHHoro npocBerraoro 3anojiHMepH30BaHHoro njiaHapHoro cjioh xchakoto 
KpHCTajuia;, HMeioiijero TBHCTOByio crpyicrypy, c noBopoTOM orrrHHecKoft och xchakot-o 
KpHcrajuia b npczjejiax TOJimHHbi yKa3aHHoro cjioh Ha yroji 90° c ceKUHHMH, 
pacnojio>KeHHbiMH b (j)OKycax hjih BHe (fjoicycoB cfioicycHpyioiuHx orrrHHecKHx 3jieMeHTOB. 

69. 2KHaKOKpHCTajIJIHHeCKHH HHAHKaTOpHblH 3JICM6HT HO JIK)60My H3 nyHKTOB 60-65, 
OTJIHHaiOLUHHCH TeM, HTO CpeflCTBO JXJIH H3MCHeHH* nOJDipH3aiIHH BbinOJIHeHO B BHfle 

ceKUHO HHpOBaHHOH npocBeTHOH axpoMaTHHHoii flByjiynenpejiOMJiaioiueH njiacTHHbi. 
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70. ^KHflKOKpHcrajijiHHecKHH HHamca-ropHbiH DjieiMeirr, coaepscawHH cjioh JKHflKoro 
KpHCTajuia, pa3MemeHHMH Me>KJjy nepeoft h BTopoft njiacxHHaMH, no KpaflHefi Mepe Ha oahoh 
H3 kotopwx pacnojiojKeHbi sjieinpoabi h nojwpHsa-rop, OTJiHHaiowHHCH TeM, mto no KpaHHeii 
Mepe o/jhh nojwpmaTop BbinarmeH b BHse no KpaHHeii Mepe oahoh njieHKH hjih miacraHbi, 
H a KOTopyro naHeceHbi cpejjcrBO asm npeo6pa30BaHna Bxo/wmero HenojiaprooBaHHoro CBera 
bo MHoacecTBo ozumaKOBbix CBeroBbix nyMKOB, nojiapusyioiuee cpeflcrao an* pa3flejieHH* 
Henojw P H30BaHHbix CBeroBbix nyHKOB H a nojwprooBaHHbie npoxoaHiiwe h OTpaaceHHbie 
CBeTOBbie nyHKH, HMeromne pasHwe nojiaproaiwH, fcoaepacawee no KpaflHeH Mepe ooth 
AByjiynenpejioMjiHiomHH aHraoTponHo nonnomaioiiiHH cjioh, HMeroiuHii no KpaHHefi Mepe 
ohhh noKaaaTejib npejioMJieHH*, BOspacraiomHH npn y B ejiHHeHHH fljiHHbi bojihm 
nojwpn3yeMoro CBeTa, hjih aByjiyHenpejioMjiaiouuiH cjioh c nocroHHHbiMH no TojiuwHe cjio* 
HanpaB/ieHiMMH oirrHHecKHX oceii hjih flByjiyHenpejiOMJunowHH cjioh c HanpaBjierowMH 
o itthh ecKHX oceii, mchhioiuhmhch no TOJimHHe cjioji no onpeaejieHHOMy aaicoHy, h cpeflcraa 
wix H3MeHeHHfl nojwpraauHH h HanpaBJieHH* OTpaaceHHbix ot nojwprayiofflero cpeacraa 
CBeroBbix nyMKOB. 

71. "yKHflKOKpHCTajIJlHMeCKHH HHflHKaTOpHblH 3JieMeHT no 11.70, OTJIHHaiOWHHCa TeM, HTO 

cpejicTBo una H3MeHeHna nojwpicauHH h HanpaBJieHH* OTpaaceHHbix cbctobmx nyHKOB, 
coflepacHT ceKUHOHHpoBaHHoe MeraJiJiHMecKoe 3epKajio-. 

72. >KnflKOKpHCTajIJIHMeCKHH HH/JHKaTOpHblH 3JieMeHT no JIK»60My H3 nyHKTOB 70-71, 

OTJiHHaioiiiHHCH TeM, hto nojwpmyiomee cpeacTBo BKjnonaeT no KpaHHeii Mepe o/jhh 
flByjiyHenpejiOMjwioiuHH aHH30TponHO norjiouiaiouiHH cjioh hjih JJ.ByjiyHenpejiOMJWiomHH 
cjioh c nocTOflHHMMH no TOjiuiHHe cjioji HanpaBjieHHKMH om-HiecKHx oceii, a nepea 
ceKUHOHHpoBaHHbiM MerajiJiHHecKHM 3epKanoM coaepjKHT HeTBepTbBOJiHOByio njiacTHHKy. 

73. ^CHAKOKpHCTaJIJIHHeCKMH HH/JHKaTOpHblH SJieMeHT no JIK)60My H3 nyHKTOB 70-71, 

OTJiHqaromHHca TeM, hto b KanecTBe no KpaHHeii Mepe ojjhoto aByjiynenpejiOMjuHomero cjioa 
c HanpaBJieHHAMH onTHnecKHx oceii, mchjhoihhmhcji no TOJiuiHHe cjioh no onpencneHHOMy 
3aKOHy, nojwpH3yioui.ee cpeacrBo coaepacHT no KpaHHeii Mepe oahh cjioh xojiecTepHHecKoro 
>KHJjKoro Kpucrajuia. 

74. 3KHaKOKpHCTaJIJIHHeCKHH HH/JHKaTOpHblH 3JieMeHT no n.73, OTJIHHaiOmHHCJI TCM, HTO 

no KpaHHeii Mepe ojjhh cjioii xoaecrepHHecKoro acHflKoro KpHcrajuia H3roTOBjieH H3 
nojiHMepHoro xojiecTepHHecKoro HcnaKoro KpHCTajuia. 

75. ^CHaKOKpHCTajuiHHecKHH HH/jHKaToptibiH ajieivieHT no jno6oMy H3 nyHKTOB 73-74, 
OTJiHHaiomHHCJi TeM, hto no KpaHHeii Mepe ohhh cjioh xojiecTepHHecKoro acHflKoro KpHcrajuia 
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HMeer no TOjimuHe rpajroeHT uiara xojiecrepHHecKOH crrapajiH h, b pe3yjibTare, 
cneKTpaabHyio uiHpimy nojiocbi cejieKTHBHoro OTpaaceHHa CBera He MeHee 100 HaHOMerpoB. 

76. )KHaKOKpHCTaJIJIHHeCKHH HHflllKaTOpHblH 3JieM6HT no n.73, OTJIKHaiOIUHHC* TeM, HTO 

conepacnT no KpafiHefi Mepe TpH cjioh xojiecrepHHecKHX xchjuchx KpHcrajijiOB, HMeiomnx 
nojiocbi ccjicktmb Horo oTpaxceHiix CBtrra a Tpex pa3JiHHHbix cnetcrpajibHbix AHana30Hax. 

77. yKuxiKOKpHCTajiJiHHecKHH HHaiiKaTopHbiH 3JieM€HT no JIK)60My H3 nyHKTOB 70-71, 
OTJiHHaioiUHHCH TeM, hto cpejxcTBo juih npeo6pa30BaHH£ Bxojwmero HenojiapH30BaHHoro 
CBera BbinojiHeHo b Bmxe CHcreMbi mhkpojihh3* hjih MHKponpn3M, (J)OKycHpyiomHX 
BbixoAHiuHe H3 hhx CBeTOBbie nyHKH BHyrpb nojwpH3aTopa. 

78. >KHaKOKpncTajiJiHMecKHH HHAHKaTopitbiM 3jieivfeHT no n.77, OTJiHnaiomHHCJi TeM, hto 
cucreMa mhkpojihh3 BbinojiHeHa b bhjiq. nojio^cHTejibHbrx uHjiHHjapHnecKnx MHiepojiHiu, 
nojiHocTbio noKpbiBaiomHX noBepxHocrb nojmpmaTopa. 

79. yKwaKOicpiiCTajiJiHMecKHH HHUHKaTopHbiH 3jieMeHT no n.71, OTJiHnaiomHHca TeM, hto 
Ha nepBOH noBepxHOCTH njieHKH hjih njiacTHHbi nojinpioaTop coaepacHT CHcreMy mhkpojihh3 
h ceKUHOHupoBaHHoe MerajuiHMecKoe 3epicajio, onTHHecKH coBMemeHHoe c Ha3BaHHOH 
cHcrreMOH MHKpoJiHH3, a Ha BTopoH noBepxHOCTH njieHKH hjih njiacTHHbi - no KpaaneH Mepe 
OflHH cjioh xonecTepHHecKoro aamicoro KpHcrajuia. _ 

80. /KnaKOKpiiCTaJlJlHMeCKHH HHXIHKaTOpHblH 3Jie|VieHT no n.71, OTJIHHaKUUHHC* TeM, HTO 

Ha nepBOH noBepxHOCTH njieHKH hjih njiacTHHbi nojwpH3aTop conep>KHT cncreMy mhkpojihh3, 
ceKUHOHHpoBaHHoe MerajuiHHecKoe 3epKajio, onTHHecKH coBMemeHHoe c H33BaHHOH chctcmoh 
MHKpOJIHH3, H HeTBepTbBOJIHOByK) njiacTHHKy, a Ha BTOpOH noBepxHOCTH nojwpH3aTOp 
co,aep>KHT no KpaimeH Mepe ojwh flByjiynenpejiOMjunoiUHH aHH30TponHO nonnomaiouiHH cjioft 
hjih xiByjiyHenpejioMJiHiomHH cjioh c nocrroHHHbiMH no tojhuhhc cjioh HanpaBJieHHXMH 
onTHHecKHX ocefl. 

81. yKnaKOKpncTajiJiHMecKHH HHaiiKaxopHbiH 3JieMeHT no n.71, oTjiHnaiomHHCH TeM, hto 
Ha nepBoii noaepxHOCTH njieHKH hjih njiacTHHbi nojmpH3aTop coflepncHT ceKUHOHHpoBaHHoe 
MerajiJiHHecKoe 3epicajio, a Ha BTopofi noBepxHOCTH njieHKH hjih njiacTHHbi HaHeceHbi nocjie- 
AOBaTejibHO CHcreMa mhkpojihh3, onTHHecKH coBMeiueHHa* c cckuhhmh MerajuiHHecKoro 
3epKajia, h no KpaHHen Mepe ouuh cjioh xojiecTepHHecKoro xcnjucoro Kpncrajuia. 

82. >Kn/lKOKpHCTajIJIHHeCKHH HHAHKaTOpHblH 3JICMCHT no n.71, OTJIHHaiOIUHHCH TeM, HTO 

Ha nepBOH noBepxHOCTH njieHKH hjih njiacTHHbi noJWpH3aTop conepHCHT ceKUHOHHpoBaHHoe 
MerajuiHHecKoe 3epKajio h HerBepTbBOJiTOByte rijiacTHHKy, a Ha BTopofi noBepxHOCTH imeHKH 
hjih njiacTHHbi HaHeceHbi nocjieaoBaTejibHO CHcreMa mhkpojihto, onTHHecKH coBMemeHHaa c 
ceKUH^MH MeTajiJiHHecicoro 3epKajia, h no KpanHen Mepe ojihh nByjiynenpejioMjunoiUHH 
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aHM30TponHO norjiomaioiJUHH cjioh hjih jiByjiyHenpejiOMJUuouiHH cjioh c nocrroHHHbiMH no 
TOJiuiHHe cjioa HanpaBjieHHHMH ormmecKHx oceii. 

83* >KHZIKOKpHCTajlJlHMeCKHH HH/XHKaTOpHblH OJieMeHT no n.7l, OTJIHHaiOmHHCH TeM, HTO 

nojwpM3aTop coaep^KHT no KpanHen Mepe jibs JiaMHHHpoBaHHbie njieHKH hjih njiacTHHbi, Ha 
BHeuiHen noBepxHOCTH nepBOH njieHKH hjih njiacTHHbi HaHeceHa nepBaa CHcreMa MHKpojiHH3, 
Ha BHyrpeHHeH noBepxHOCTH nepBOfi hjih BTOpofi njieHKH hjih njiacTHHbi HaHeceHO 
ceKUHOHHpbBaHHoe MerajuiHHecKoe 3epicajio, a Ha BHeuiHen no b epxno cth BTopoft njieHKH hjih 
njiacTHHbi iionojiHHTejibHO HaHeceHbi BTopaa CHcreMa mhkpojihh3, orroiHecKH coBMemeHHaa c 
ceKLutflMH MerajuiHHecKoro 3epKajia h c nepBOH chctcmoh mhkpojihh3, h no KpanHen Mepe 
oahh cjioh xoJiecTepHHecKoro 5KHjjKqro KpHcrajuia. 

84. yKHaKOKpHCTaJlJlHHeCKHH HHAHKHTOpHblH 3JieMeHT no n.7l, OTJIHHaiOmHHCM TeM, HTO 

nojmpH3aTop coaep>KHT no KpanHefi Mepe HBe jiaMHHHpoBaHHbie njieHKH hjih njiacTHHbi, Ha 
BHeuiHen noBepxHOCTH nepBOH njieHKH hjih njiacTHHbi HaHeceHa nepBaa cncreMa MHKpoJiHH3, 
Ha BHyrpeHHeH nosepxHOCTH, nepBOH hjih BTopoii njieHKH hjih njiacTHHbi HaHeceHbi 
ceKiiHOHHpOBaHHoe MerajuiHHecKoe 3epKajio h Hersep-rbBOjiHOBafl njiacrHHKa, Ha BHeuiHen 
noBepxHOCTH BTopoii njieHKH hjih njiacTHHbi AonojiHHTejibHo HaHeceHbi BTopaa CHcreMa 
mhkpojihh3, oirrHHecKH coBMemeHHaa c ceKUHHMH MerajuiHHecKoro 3epKajia h c nepBOH— 
CHCTeMoii mhkpojihh3, h no KpaHHefi Mepe ojjhh. > AByjiynenpejiOMJiHiomHH aHH30TponHO 
nornomaiomHH cjioh hjih AByjiyHenpejiOMJunoiunn cjioh c nocTOHHHbiMH no tojhuhhc cjioh 
HanpaBJieHHHMH onraHecKHX ocen. 

85* yKH^KOKpucrajiJiHHecKHH MH/iHKaTopHbiH ajieivieHT no n.71, OTjiHnaiomHHCH TeM, hto 
nojiHpH3aTOp cojiep^cHT no KpanHen Mepe jiBe JiaMHHHpoBaHHbie njieHKH hjih njiacTHHbi, Ha 
BHeuiHen noBepxHOCTH nepBOH njieHKH hjih njiacTHHbi HaHeceHa cncreMa MHKponpH3M, Ha 
BHyrpeHHeH noBepxHOCTH nepBoft hjih BTopoft njieHKH hjih njiacTHHbi HaHeceHO 
ceKUHOHHpoBaHHoe MerajuiHHecKoe 3epKajio, orrrHHecKH coBMememioe c cncreMOH 
MHKponpH3M, Ha BHeuiHen no b epXHO cth btopoh njieHKH hjih njiacTHHbi HaHeceH no KpaHHen 
Mepe ohhh cjioh xoJiecTepHHecKoro >KimKoro Kpncrajuia. 

86.'yKHaKOKpHCTaJIJIHHeCKHH HHAHKATOpHblH 3Jie*ieHT no n.71, OTJIHHaiOUIMHC^ TeM, HTO 

nojwpH3aTop coaepacHT no KpaHHen Mepe abc JiaMHHHpoBaHHbie ruieHKH hjih njiacTHHbi, Ha 
BHeuiHen noBepxHOCTH nepBOH mieHKH hjih njiacTHHbi HaHeceHa CHcreMa MHKponpH3M, Ha 
BHyrpeHHeH noBepxHOCTH nepBOH njieHKH hjih njiacTHHbi nocjieaoBaTejibHo HaHeceHbi 
ceicuHOHHpOBaHHoe MerajuiHHecKoe 3fcpkajio; orrrnHecKH coBMemeHHoe c cncrreMOH - 
MHKponpH3M, h HeTBepTbBOJiHOBaa njiacrHHKa, Ha BHeuiHen noBepxHOCTH BTopon njieHKH hjih 
njiacTHHbi HaHeceH no KpaHHen Mepe oahh HByjiyHenpejioMJUHomnn aHH30rponHO 
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norjiomaiomHH cjioh hjih jxuyjiyMenpcjioMJunouiHH cjioh c nocTOHHHbiMH no tojiuxhhc cjioh 
HanpaBjieHHHMH orrrHHecKHx ocefi. 

87. yKuflKOKpHCTajijiHHecKHH MHziHKaTopHbiH 3JI6M6HT no JlK)60My H3 nyHKTOB 60-65, 70, 
71, 80, 82, 84, 86, OTJiHHaiomHHCH TeM, hto no KpafiHefi Mepe ozwh nojinpH3aTop coflepxarr no 
KpafiHefi Mepe ojdimh flByjiynenpejioMJiHioiuHfi aHW30TponHO norjiomaiouiHH cjioh HMeer no 
KpafiHefi Mepe ojjhh noKa3aTejib npejioMJieHHH, npHMo nponopuHOHajibHbifi xuiHHe bojihbi 
noji5ipH3yeMoro CBera. 

88. yKnnKOKpHCTaJiJiHMecKHH HHAHKaTopHbiM ajieivfeHT no JiK>6oMy H3 nyHKTOB 60-65, 70, 
71, 80, 82, 84, 86, oTJinHaiomnficH TeM, hto no KpafiHefi Mepe ojzhh flBynynenpejiOMJiHioiUHfi 
aHH30TponHo norjiomajomHii cjioh no KpafiHefi Mepe o^Horo nojinpH3aTopa HMeer TOJimHHy, 
npn KOTopofi peajiH3yerc5i HHTepcj)epeHUHOHHbifi 3KCTpeMyM Ha Bbrxoae nojinpH3aTOpa no 
KpafiHefi Mepe ajih o^hoh jihhchho nojmpH30BaHHOfi KOMnoHeHTbi CBera 

89. vKHZlKOKpHCTaJlJllfMeCKHH HHilHKaTOpHblH 3J1CMCHT no n.88, OTJIHHaiOlUHfiCH TeM, HTO 

TOJiiuHHa no KpaHHefi Mepe OflHoro HByjiynenpeJiOMJiHiomero aHH30Tp o n ho norjiomaiomero 
cjioh yjxo b jierBOpneT ycjioBHio nojiyneHMH Ha Bbixoae noJinpH3aTopa HHTep4)epeHUHOHHoro 
MHHHMyMa ajih oflHofi JiHHeiiHO-nojmpH30BaHHOH KOMnoHeHTbi CBera h HHTep(|>epeHijHOH- 
Horo MaKCHMyMa jxsm apyroft oproroHajibHofi jimhchho nojinpH30BaHHofi KOMnoHeHTbi CBera. *— 

90. ^CHflKOKpHCraJIJIHMeCKHH HHilHKaTOpHblH 3JieiVieHT nO JIK)60My H3 nyHKTOB 60-65, 70, 

71, 80, 82, 84, 86, oTJMHaiomHftcH TeM, hto no KpafiHefi Mepe oahh nojiHpH3arop coaepHorr no 
KpaHHefi Mepe flBa cjioh no KpaHHefl Mepe ozihh H3 KOTopbix xiByjiyHenpejiOMJiHiomHH 
aHH30TponHo norjiomajomnfi cjioh, a apyrofi cjioh onTHnecKH moTponHbifi, noKa3aTejib 
npejioMiieHHH KOToporo coBnaaaeT hjih MaKCHMajibno 6jih30k c ojihhm H3 noKa3aTejiefi 
flByjiynenpejioMjuaiomero cjioh. 

91. yKlljlKOKpHCTaJUIHHeCKHH HHilHKaTOpHblH 3JieMeHT nO JIK)6oMy H3 nyHKTOB 60-65, 70, 

71, 80, 82, 84, 86, oTJiHHaiomHHCH TeM, hto no KpaHHefl Mepe ohhh nojwpH3aTop coaep*cHT no 
KpaflHefi Mepe flBa flByjiynenpejioMjiHiomHX cjioh no KpafiHefi Mepe ooth H3 Karopbix 
HBjweTCH aHH30TponHO norjiouxaiomHM, oahh noKa3aTejib npejioMJieHHH KOToporo coBnajaaer 
Hjirt MaKCHMajibHO 6jih30k c ojihhm H3 noKa3aTejiefi jjByjiynenpejiOMJiHiouiero cjioh, a BTopwe 
noKa3aTejiH npejioMJieHHH flByjiynenpejiOMjinioiuero cjioh h flByjiynenpejiOMJiniomero 
aHH30TponH0 nomoiuaioiuero cjioh 0TJiH4aK)TCH Meacay co6ofl. 

92. yKnaKOKpHCTa-niJiHHecKHH HHilHKaTOpHblH 3iieivieHT no jiK)6oMy H3 nyHKTOB 49-51, 60- 
65, 70, 71, 80, 82, 84, 86, OTJiHHawiuHfic^'TleMr^o no KpafiHefi Mepe oahh H3 nojiHpH3aropoB " 

ilOnOJIHHTeJIbHO COflepHCHT OpHeHTHpyKDIUHfl CJIOfl, KOTOpblfi C(})OpMHpOBaH H3 

HeopraHHHecKHX MaTepnajioB hjih ochobc nojiHMepHbix MaTepnajiOB. 
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93. >KfixiKOicpHCTaj]JiH necKHH iihzihk3T pHbiH 3JieivieHT no JIK)60My H3 nyHKTOB 49-51, 60- 
65, 70, 71, 80, 82, 84, 86, crrjiHHaiomHHCfl TeM, hto no KpaHHefi Mepe ooth 
jiByjiy nenpe.no mjuikuuhh aHH30TponHO norjiomatoiuHii cjioh no KpafiHeii Mepe oflHoro 
nojmpn3aTopa c^opMupofiaH: 

- H3 no KpaMHeil Mepe ojihoh opraHHHecKofi cojih AHxpoHHHoro aHMOHHoro KpacHTejw o6men 
<j)opMyjibi: {XpoMoreHj^XO'M^n, r^e XpoMoreH --xpoMo^opHaa CHcreMa KpacHTejin; X = 
CO, S0 2l OSO2, OPO(OTVf )i M = RR'NH2; RR'R M NH; RR*R M R A N; RR'R"R A P npH: R, R', R", 
R A = CH3, CIC2H4, C2H5,C3H7, C4H9, C6H5CH2, 3aMemeHHbifi (fcemui hjih reTepoapHJi; YH- 
(CH 2 -CH2Y) m -CH2CH 2 , Y = O hjih NH, m=0-5; N-ajiKHJinnpimHHHH KaraoH, N- 

ajIKHJIXHHOJIHHHH KaTHOH, N-aJIKHJIHMHZia30JIHHHH KaTHOH, N-aJIKHJTTHa30JIHHHH KaTHOH H 

T.n.; n = 1-7; 

- HJIH H3 nO KpaHHeH Mepe OflHOH HeCHMMCTpHMHOH CMeUiaHHOH COJIH ^HxpoHHHoro 

aHHOHHoro KpacHTejia c pa3HbiMH KaTHOHaMH o6meii 4)opMyjibi: 

(M, + 0"X'-) m [M, + O X*-(CH 2 ) P -Z-| g {XpoMoren} [-Z-(CH 2 ) p -XO"M + Jr (-XCnvT) n , rae: 
XpoMoreH - xpoMO(J)opHaH CHcreMa KpacHTe/w; Z = SO2NH, SO2, CONH, CO, O, S, NH, CH2; 
p = 1 - 10; f = 0-9; g = 0-9; n = 0-9, m = 0-9, n + f = 1-10; m + g = 1-10; X, X' = CO, S0 2 , 
OS0 2 > PO(OTVT); M * Mi, M, Mi = H; HeopraHHHecKHH KaraoH THna NH4, Li, Na, K, Cv 
Mg, Ca, Ba, Fe, Ni, Co h T.n.; opraHHnecKHH KaraoH rana RNH 3 , RR r NH 2 ; RR'R"NH; 
RR*R H R*N; RR'R f, R*P rae R, R\ R", R* = ajiKHJi hjih 3aMemeHHbiH ajiKHJi, THna CH 3 , CIC2H4, 
HOC2H4, C 2 H 5 , C3H7, C4H9, C6H5CH2, 3aMemeHHbiH (fceHHJi hjih rerepoapHJi, YH-(CH 2 - 
CH 2 Y) k -CH 2 CH2-, Y = O hjih NH, k=0-10; rerepoapoMaTHHecKHH KaTHOH rana N- 

aJIKHJHTOpHflHHHH, N-aJIKHJIXHHOJIHHRH, N-ajIKHJIHMHHa30JLHHKH, N-aJIKHJTTHa30JIHHHH H T.n.; 

- hjih H3 no KpaHHeii Mepe ojmoro accouHaTa jiHxpoHHHoro aHHOHHoro KpacHTejra c 

nOBepXHOCTHO-aKTHBHbIM KaTHOHOM H/HJIH aM(|)OTepHbIM nOBepXHOCTHO-aKTHBHbIM 

BemecTBOM o6mefl 4>opMyjn>i: 

(M+OX'-) m [M + O X , .(CH 2 ) P »Z-] g {XpoMoreH} [-Z-(CH 2 ) p -XOIIAB] f (XO HAB) n , rae: 
XpoMoreH - xpoMOC^opHaa CHcreMa KpacHTejm; Z = SO2NH, SO2, CONH, CO, O, S, NH, CH2; 
p =' 1 - 10; f - 0-4; g = 0-9; n = 0-4, m = 0-9, n + f = 1-4; m + g = 0-9; X, X' = CO, S0 2l OS0 2 , 
PO(0"M^); M = H; HeopraHHHecKHH KaTHOH THna NH4, Li, Na, K, Cs, Mg, Ca, Ba, Fe, Ni, Co 
h T.n,; opraHHHecKHH KaraoH rana RNH 3 , RR^; RR'R"NH; RR'R"R*N; RR'R"R*P rue R, 
R', R", R* = ajiKHJi hjih 3aMemeHHbiii ajiKHJi, THna CH3, CIC2H4, HOC2H4, C2H5 - CioH 2 i, 
C6H5CH2, 3aMemeHHbifi (j)eHHJi hjih rerepoapHJi, YH-(CH2-CH2Y)k-CH 2 CH2-, Y = O hjih NH," 
k=0-10; rerepoapoMaTHHecKHH KaraoH THna N-ajiKHjinnpHflHHHH, N-ajiKHJixHHOJiHHHH, N- 
ajiKHjiHMHJia30JiHHHJi, N-ajiKHjrrHa30JiHHRH h T.n.; KTIAB'; EL\B = KTIAB*, KTIAB", 
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AmTIAB, rjxe: KT1AB" h K'TIAB* - noBepxHocrHo-aKTHBHbie KaTHOHbi, AmTIAB - 
LM(J)OTepHoe noBepXHOCTHO-aKTHBHoe BemecTBo; 

- hjih in no KpafiHefi Mepe oflHoro accounaTa AHxpoHHHoro KaTHOHHoro KpacHTejw c 

nOBepXHOCTHO-aKTHBHbIM aHHOHOM H/HJIH aM(j)OTepHbIM nOBepXHOCTHO-aKTHBHbIM BeilieCTBOM 

oomefi 4>opMyjibi: (MTOX-)™ [M + 0"X'-(CH2) P -Z^l g {XpoMoretf*} DAB rae: XpoMoreu - 
xpOMOc^opHaa cHCTeMa KpacHTejw; Z = S0 2 NH, S0 2 , CONH, CO, O, S, NH, CH 2 ; p = 1 - 10; 
g = 0 - l;m=0-l;m + g = 1; X = CO, S0 2 , OS0 2 , PO(0*M + ); M = H; HeopraHHHecKHfi 
KaTHOH rana NH4, Li, Na, K, Cs, Mg, Ca, Ba, Fe, Ni, Co h T.n.; opraHHnecKHfi KaTHOH rana 
RNH 3 , RR'NH2; RR'R"NH; RR'R M R*N; RR'R"R*P rae R, R', R", R* = ajiKHJi hjih 
3aMemeHHbiH ajiKHJi, THna CH3, CIC7H4, HOC2H4, C2H5 - CioH 2 i, C6H 5 CH 2} 3aMemeHHbifi 
4)eHHji hjih rerrepoapHji, YH-(CH 2 -CH 2 Y) k -CH 2 CH 2 , Y = O hjih NH, k=0-10; 
reTepoapoMaTHHecKHH KaTHOH THna N-ajiKHJinHpHiuiHHfl, N-ajiKHJiXHHOJMHHH, N- 

aJIKHJIHMH£a30JIHHHfl, N-ajIKHJITHa30JIHHHfl H T.n.; KTIAB" (nOBepXHOCTHO aKTHBHblH KaTHOH); 

LLAB = ATIAB", AmTIAB, rae: ATIAB" - noBepxHOCTHo-aKTHBHbifi aHHOH, AmUAB - 
aM^oTepHoe noBepxHocTHO-aKTHBHoe BemecTBo; 

- hjih H3 no KpafiHefi Mepe OAHoro accounaTa ahxpohhhoto KaTHOHHoro KpacHTejw c 

nOBepXHOCTHO-aKTHBHbIM aHHOHOM H/HJIH aM(J)OTepHbIM nOBepXHOCTHO-aKTHBHbIM BeiljeCTBOM . 

o6mefi 4>opMyjibi: {XpoMoreH}-[Z-(CH2) p - X + .RR'R" HAB] n rzie: XpoMoreH - 
xpoMoc|)opHaH CHCTeMa Kpacirrejm; Z = S0 2 NH, S0 2 , CONH, CO, O, S, NH, CH 2 ; p = 1-10; X 
= N, P; R, R, R" = ajiKHJi hjih 3aMemeHHbifi ajiKHJi, THna CH 3 , C1C 2 H4, HOC2H4, C 2 H5,C 3 H7; 
I1AB = AI1AB", AmTIAB, rae: ATIAB* - noBepxHoc-rao aKTHBHbifi aHHOH, AmITAB - 
aM(J)OTepHoe noBepxHOCTHO-aKTHBHoe BemecTBo; 11= 1-4; 

- hjih H3 no KpafiHefi Mepe OAHoro HepacTBopHMoro b Boae jmxpoHHHoro Kpac*rrejiH h/hjih 
nnrMeHTa, He coaepacamero HOHHoreHHbie hjih rnapocJwjibHbie rpymibi; 

hjih H3 no KpafiHefi Mepe OOToro HH3KOMOjieKyjiapHoro TepMOTponHoro 
^cHUKOKpHCTajuiHHecKoro BemecTBa, npeacraBjunomero co6ofi AHXpoHHHbifi Kpac*rrejib hjih 
coaep>KamHH b KanecrBe KOMnoHeHTbi >KHAKOKpHcrajiJiHHecKHfi h/hjih 

He^CHflKOKpHCTaJIJIHHeCKHH AHXpOHHHblfi KpaCHTCJIb, 3aCTeKJIOBaHHOrO TeM HJIH HHbIM 

cnoco6oM, HanpHMep, nocjieayioiHHM nocjie HaHecemw cjioh oTBepameHHeM 
yjibTpa(J)HOJieTOBbiM H3JiyneHHeM; 

- hjih H3 no KpafiHefi Mepe ojworo HeacHflKOKpHcraJiJiHHecKoro nojiHMepHoro MaTepnajia c 
peryjinpyeMOH creneHbio rHApo4)HJibHocrfH^""bKpauieHHoro jiHxpoHHHbiM KpacnTejieM h/hjih* 
coejiHHemLHMH Hoaa; 
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- hjih H3 no KpafiHeii Mepe ohhoto nojiHMepHoro TepMOTponHoro HcnaKOKpHCTajuniHecKoro 
h/hjih He^KHAKOKpHCTanjiHHecKoro BemecTBa, coAepacamero pacrBopeHHbie b Macce h/hjih 
XHMHHeCKH CBJuaHHbie c nojiHMepHOfi ueiibK) HHxpoHHHbie KpacHTejm; 

- hjih H3 no KpafiHefl Mepe ojiHoro anxpoHHHoro KpacirrejiH, cnoco6Horo k o6pa3oeaHHio 

/IHOTponHOH >KMflKOKpHCTaJlJlMHeCKOH <|)a3bi; 

- hjih H3 no KpaiiHeii Mepe oAHoro AHXp o h hho ro KpacHTejiH nojiHMepHoro crpoeHHH; 

- hjih H3 no KpaiiHen Mepe OAHoro BojxopacTBopHMoro opraHHHecKoro KpacHTejw, cnocoDHoro 
k oopa30BaHHK> cTa6HjibHoii jiHOTponHOH >KH,ziKOKpHcYajiJiHHecK0H (J)a3bi, o6meii 4>opMyjibi: 
{XpoMoreH} (S03M) n , rae: XpoMoreH - xpoMoefcopHan cHcreMa KpacHTejw; M - HT, 
HeopraHHHecKHH KaTHOH; 

- hjih H3 hx CMeceii. 

94. 2KHaKOKpHCT£UIJ1HHeCKHH HHZXHKaTOpHblH 3JieMeHT nO n.93, OTJIHHaiOmHHC^ TeM, HTO 

no Kpaimen Mepe oahh anxpoHHHbiH KpacnTejib hjih mirMeHT BbiopaH H3 pajja KpacHTejieii, 

CnOCo6HbDC K 06pa30BaHHK) JIHOTpOnHOH 2KH£KOKpHCTaJIJIHHeCKOH (})a3bl HJIH H3 pasa 

KpacHTejien, cnocooHbix k o6pa30BaHHK) ctqOh ji bHO n jiHOTponHofi 5KHflKOKpHCTajuiHMecKOH 
$a3bi; hjih H3 p*ma jnoMHHecueHTHbix KpacHTejieii; hjih h3 Kjiacca npnMbix KpacHTejieii; hjih H3 
KJiacca aKTHBHbix KpacHTejieii; hjih H3 Kjiacca KHCJioTHbix KpacHTejien; hjih H3 p>wa- 
cyjib(J)OKHCJioT nojiHUHKJiHHecKHX KpacHTejieii; . hjih H3 pa3p?ma no jihmcth ho Bbix, 
unaHHHOBbix, reMHiiHaHHHOBbix KpacHrejieft; hjih H3 pa3pHfla apHjiKap6oHHeBbix KpacHTejieii; 
hjih H3 pa3p$ma reTepouHKJiHnecKHx npoH3BOflHbix ah- h TpnapHjiMeraHOB, hjih 

THOnHpaHHHOBblX, nHpOHHHOBblX, aKpHflHHOBblX, OKCa3HHOBbIX, THa3HHOBbIX, KCaHTCHOBblX, 

a3HHOBbix KpacHTejieii; hjih h3 pajia KyooBbix KpacHTejiefi; hjih h3 praa AHcnepcHbix 
KpacHTejieii; hjih H3 aHTpaxHHOHOBbix KpacHTejien; hjih H3 paaa HHflHroHflHHX 

KpacHTejiefi; hjih H3 pajxa moho- hjih noJina3ocoeflHHeHHH; hjih H3 p^ma nepHHOHOBbix 
KpacHTejien; hjih h3 pwa nojiHUHKjiHHecKHx coeaHHeHHii; hjih h3 pwa rerepouHKJiHHecKHX 
npoH3BOAHbix aHTpoHa; hjih h3 pwa MerajuioKOMnjieKCHbix coeflHHeHHfi; hjih H3 praa 
apoMaTHHecKHX rerepouHKJiHMecKHx coe^HHeHHH hjih h3 hx CMeceii. 

95. yKHaKOKpHcrajiJiHHecKHH hhahk*&tophbih 3JieMCHT no jnoooMy H3 nyHKTOB 49-51, 60- 
65, 70, 71, 80, 82, 84, 86, oTJiHHaiomHHca TeM, hto no KpaHHen Mepe oahh 
AByjiyHenpejiOMjmiomHH aHH30Tp o nHO norjiomaiomHH cjioh no KpaHHen Mepe ojmoro 
nojwpH3aTopa aonojiHHTejibHo coaepHCHT MOflHtjwicaTop, b KanecTBe KOToporo Hcnojib3yK>T 
rHapo(J)HJibHbie hjih raapoc}>o6Hbie"~ noJiHMepbi pa3JiHHHoro rana, BKjnoHaa" 
>KHjiKOKpHCTajuiHHecKHe, KpeMHHiiopraHHHecKHe; h/hjih nJiaCTH(})HKaTOpbI H JiaKH, BKJIFOHM 
KpeMHHHOpraHHnecKHe, h/hjih HeHOHoreHHbie noBepxHOCTHO-aKTHBHbie semecTBa. 
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* Oco6bie KaTeropHH ccbuioMHbix aoKyMeHTOB: 

"A" AOKyMeHT, onpea&nsiiomHH o6uihh ypoeeHb rexmiKH 

E" 6ojiee paHHHH noKyvieHT. ho ony&nwcoBaHHbiH Ha aaiy 
KieKayHapoAHOH noaaMH hjih nocjie Hee 

O" AOKyMeHT, OTHOCflmwiicH k ycTHOMy pacKpbrrmo, aiccnoHH- 

pOBaHHK) H TJl. 

P" flOKyMCHT T ony6jiHKOBaHHtiH flo Aan.i MCJKflyHapoflHOH no- 
aaMH, ho nocne aan>r HcnparanBaeMoro npHopHTera 



"T" 6oJiee no3flHHH aoicyMeHT, onyojiHKOBaHHbiH nocjie nam 

npHopHTera h npHBeaeHHMH turn nomtMamiH H33o6peTeHna 
"X" flOKyiweHT, HMeiomHH Haw6ojiee 6iiH3Koe othouichhc k npeflMeTy 

noHCKa, nopoqauiHH HOBH3Hy ii H3o6peraTenbCKHH ypoBeHb 
"Y* noKyMeHT, noponauwH H3o6peraTejibCKHH ypoBeiib b coMe- 

raiiHH c ofliiHM mill HecKOiibKHMH JioKyMeHTaMH toh xe 

KaTeropHH 

"&." AQKyMeHT, gBJigromHHCg naTeHTQM-aHajioroM 



flara iieHCTBHTenbHoro 3aBepuieHH5i MeamyHapo/iHoro noHcxa 
03 Mapra 1999 (03.03.99) 



Kara. oTnpaBKH HacToamero oTHera o MeamyHapojwoM 
noHCKe 17 MapTa 1999 (17.03.99) 



HaHMeHOBaHHe h anpec MeacayHapo/moro noncKOBoro opraHa: 
OeiiepanbHbm HHCTHryr npoMbiuineHHofi 

COdCTBeHHOCTH 

Poccha, 121858, MocKBa, EepeacKOBCKaa Ha6., 30-1 
0>axc: 243-3337, TeneTaftn: 114818 nOJJAHA 



YnojiHOMOHeHHoe jihuo: 

E.AHapeHHeHKO 
Tejie$OH Ns: (095)240-5888 



OopMa PCT/ISA/210 (BTopoft jihct) (Hiojib 1992) 



